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MHMCbMO B PEJLTAKIHIO 


B nopayKe yrouHeHHa cooOmjaio, 4TO Teopembt 4 Hu 5 H3 MOeH CTAaTbH! 
«O (byHKUMOHaIbHOH pa3qemumocTH OyveBHIx dyHkundy (JIAH, vr. 94, Ned,, 
1954 r.) u Teopemy 7 “3 Moe cTaTbH «K u3y4eHHIO CHMMeTPHYeCKHX OyJICBBIX. 
yHKUM C TOUKM 3peHHA TeOpHH peJIeHHO-KOHTaKTHBIX cxemy (J[AH, rv. 104, 


Ne2, 1955 r.) caeqyer YNTaTb, Npe_nocbiaa uM Cs10Ba «Kpome Ou |». B caeq- 


cTBHH 2 H3 TeOpembI 6, C(opMyJIMpoBaHHOH B NocJIeqHel 3 HaSBaHHbIX CTaTek 
(crp. 185), Hameuarano 2"+1.n, cneqyeT unTaTb 2,-n. 
I. H. Ioeapoe 


T- 13114 Tlommucano k meyatu 13/XII 1958 r. Tupax 5400 9x3. Saxa3s 1097 
@opmat 6ymaru 70x 108!/;¢. Bym. a. 53/g. Meu. a. 15,75 +4 pxneiixu asa Wi 16,3 
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_MATEMATHKA 


9. T. BEJIATA 
HEKOTOPbBIE BONPOCbI BbIYHCJIEHAS MHOPOUJIEHOB 
(ITpedcmaeneno axademuxom C. JI. Co6oanesoim 18 VI 1958) 


1. CyulecTByloT pa3/IMuHbIe CMOCOOb! AA Moscuera 3HaueHHH MHOrOUTeHOB 
(KaK KOMMJIeKCHBIX, TaK MW JeHCTBUTe/bHBIX), Hampumep, cxema Topxepa*, 
UCHOb3yIOWaA N OMepallMH YMHOXKeHHA HW N oMepallul cOxKeHUA Hal 3Haue- 
| HHe€M apryMeHTa M KosdpullueHTaMu MHOrowleHa. C TOUKH 3peHUA OBICTPOTHI 
cueta cxema TopuHepa BblroguHa (M NOKa, MO-BuMMOMY, HavOoJee BEIrogqHa) B 
cylyuae, KOra MOCUMTHIBAaIOTCA 3HaYeHHA MHOrOWIeHa pH HeMHOFUX 3Haye- 
HHAX MepeMeHHoro. Ecsim xe NOACUMTHIBAIOTCA 3HAUCHHA OHOrO MHOroWleHa 


pH OosbwoM uncCe 3HaveHHI apryMeHta (uanpumep, B CUCTHBIX BU 4a- 


3 he ; 
CTO HULYTCH C HYXHOH TOUHOCTbIO 3HAYCHHA COS x=z1-— ar +- _ =e SOG 


Rk 


~ 
+(— 1) , TO ECTECTBEHHO HCKaTb CMOcoOpI Tak OOpadoraTb ero Koau- 


2Rt 
IMeHTbI (ObITh MO2KET HM CAOXKHHIM OOPa3oM, HO pas HaBcerfla), YTOOb! HAXOMMTb 
3HaYeHHA MHOFOWIeHa MpH MOMOMIM BO3MO2%KHO MeHbilero unCa apHdMerH- 
yeCKUX Ollepalluli, MpOH3SBOMMMbIX Hal 3HAaYeHHEM MepeMeHHOrO HM MapaMeTpa- 
MH — pe3yJIbTaTaMu MpedBapvTebHOH OOpadoTrKu**, 
I]. Matematuueckand nocTaHoBKa BOMpoca TaKkoBa: 


Ilyctp 
n 
Fy (x) = > QX", 
Z—0 
P= Rok, 1) 
P2= RoeR, 
Pr(x) = Pr = R,oR;, 
rye! 3Hak o o3HauaeT HOO X HH :, HOO + HIM —, MpH Cue yIoulHx 
YCOBHAX: 
x; 
1) Ry Rr | tas nn es 
KOHCTAHTa; 
0s, DICE aaes 
Oke 1ou(Ge, Or, ke] ahold. orl) 
Torga, ecau Fy (%; d,-- +, Gn) =Pn (x30 ,,--+,%r), Py(%) HasoBeM CXe- 


MOH Wa nog_cueta 3HaueHUH MHOrOUNeHAa C NpeABapure db- 
HOM OO6OpaboTKoh Koasppumuentos (ycsopue 2) u onpesemseT 9STY 
o6pa6orky). CxemMa XapakTepHi3yeTcCaA YHCJIOM onepaluit o HH CpaBHHTeJIbHbIM 
KOJIMYeCTBOM MYJIbTHIIMKAaTHBHBIX H ay {MTHBHBIX onepalui. 


* Buy sroli cxembl: F(x) = A +X(ir--- oti € (yy +XAy). » +): 


12 
** Oror nyTb Obit BreppEe yKa3saH MorTiKHHbIM Cte as 


BosHukaloT TpH Borpoca: 
1. CymecrBy!0oT JIM CX€MbI TaKOrO BHJa C MCHbIJMM UHCJIOM apH(pMeTHYeCKHX | 
onepalHi, vem cxema TopHepa? 
2. KakoBa HWXKHAA YrpaHHla unCIa Olepallyi yMHOXKeHHA HU jeseHHA 
(OTJebHO — CJIO*KeHHA WM BbIUHTAaHHA) CXeM Bua (1)? 
3. Kak WmMpok Kslacc MHOrOWIeHOB CTeNeHH N, KOTOPble MOryT ObITb MO]- | 
CUMTAaHbI MO «HHMBUyasbHO» cxeme THMa (1), T. e. mo cxeme (1) 6e3 Bo3- 
MOwxHOrO paBeHcTBa R, u R; MapaMetTpaM %, %,...,%, B yclOBHM 1) Hu 6e3 


ycioBua 2), pH MOMOLMH MeHbUero YMCA ONepalMH YMHOXKeHHA UH JeJleHHA 
(OTJeJIbHO — CJIOXKCHHA HM BbIUHTAHHA), YEM STO MOXKET ObITh YCTAHOBJICHO pe- 
wieHHeM BorIpoca 2*? 

III]. Bompoc 1 pemaer cenzyloujan Teopema: 

Teopema 1**. JIna ecakoeo n cywecmeyem cxema euda (1), ucnorbsyto- 
wasn [=] + 1 onepayuti ymuoocenun u n-+- 1 onepatuti caootexuan. 


Buy 3TOH CXeMBI! 


Sy = %(% + %), 
Sg = (Sy + X ++ Gq) (Sy + & 3) + Oa, 
S3 = Sq (Sy + %§) + &, 


Seti = Sk (Si + Monta) + eet (Rk > 2); 


MNOJIO*KUM (1 — cTeMeHb MHOrouseHa Fy (x)): 


mpH n= | Py (x) = ax + a, 
pu = 2 Pg (xX) = G&S, + a3, 
mpy n= 3 P3 (x) = &3X (Sy + Og) + 4, 


mpu n= 21> 4 Pave) hn-oe Sip 

mp M2) -- 1S 5b Pex) oy X81 On 
TaKuM OOpa30M, cxema P, (x) onpeyesieHa Jin BCexX # HM uNCIO onepaluit 
YAOBJICTBOPAeT YCJIOBHIO TeOopeMpI ***. 


Jloka3aTenbcTBO Teopembl | cocTOHT B HaxOXKJeHHH TaKHxX (pyHKUMi 
Gis Pa,+s +5 Patty STO MPM @); = (Gy,s..,Gn) (Vi = 1h. - 4nd) aMecm 
n 


Pose ite eee) == ran, WIM, WHbIMH CJIOBAMH, B pelIe@HHH CHCTeMbI, 
z=0 


JlerkO osyyaeMoOH B pe3syJIbTaTe BbINOJIHeHHA BCeX JeHCTBHH B CxeMe Haji 
apryMeHTOM H TlapaMeTpaMH VM MOCJIeAYIOUIHM OTOXKeCTBJIGHHEM MHOTOUJIeCHOB 


n n 
1 eal ea >; ax uP; (x) = >) O01, -5- Mary ) > T. CM CHCTEMBI 
i=0 i=0 
p= bp (Oty ot, Ong) (i = O(leed at), (2) 
THe Po, 1,--+, P2— MHOFOWJIEHBI OT 0%), ..., %n44. 
‘sj ae 
* TIpumep Takoit uH,qMBHLyaNbHOl CXeMbI WIA Foals (Gis ‘ y ae 
t=0 
pH xx = x, Po = x2-x? = x4, be, » Ody ee Geant a ames 


=p,—1 =x—1,P = = 
Pm+1 Pm ? Pm+e ’ om_, (*) Pm+g a Pm+1 . Pm+e e 
#4 37ecb HB JlaJIbHeHILeM paccMaTpuHBaloTca MHOroureHbI Has NOJIEM KOMMJICKCHBIX 
“HCE. 


A Tipeanaraeman CX€MA ABJIACTCH MPOCTHIM O6oOWleHHeM aHalorHyHOl cxemp Lian =6, 
onucanHol Tozjom (?) H mpunaanexkameii Moruxuny (1), copnagat c nocnenneli npy 2 = 6. 
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Teopema HOKaA3bIBaeTCHA HHAYKUWMer CHavaJia MO YeTHbIM, TOTOM MO HeueT- 
AbIM 7 HW ABJIACTCH MpOCTbIM CJIe]CTBHEM JIeMMbrI 1, 


2n+2 
JIemma 1*. J[aa ecaxoz0 fons (x) = » Q;X;  cywecmeyiom maKkue 
NWPo, 51,..., bon, %,%, 8, “mo me 
| fen+e (x) = Pen (x) [S, (x) + a@] + B, 
ede Ban O) Opt Ore ene + Oog H2"; 5, (x) = x (H+ x); 
Qong1 = (2+ I) oy + bs beg = no, + 1. 
Heo6OxoquMo OTMeTHTb, YTO IPH Q, G,..., A, JeHCTBHTeNDHBIX cHCTeMa 


(2), BooOme roBpopx, He pa3pelliMMa B JlelHCTBHTeNBHBIX uuCaX. 
IV. Bonpoc 2 pemiaer culeqyroulan Teopema. 


HeoD ee 2. Jaa awboeo n ecakan cxema P(x) codepotum ne menee 
| 


=| onepayutt YMHOMKEHUA U OeneHusn u He meHee n onepayuu CANOWCCHUA 


U 6oluUuUMaHUA. 

Teopema onMpaeTca Ha CJleyOuly!o Mpocryio JeMMy: 

JlemMa 2. Ilycmb R—npocmpancmeo napamempoeé canHoti cxemol Pp, (x) pas- 
mepHocmu r. Toeda mHoocecmeo A mo4ex smoeo npocmpaxrcmea, Koopduna- 
Mol KOMOPOIX G, O,...,% YOoenemBbopsIom OAA HeKOMOpoeo Habopa 
Q, %,.++, An ycaoeuto 1) OaNNoti cxemol, umeem pasmepKocmb k, ede r >k > 
antl. 

Mylex oka3aTeJIbCTBa CaMOM TeOpeMbI 3akJIOUaeTCA B TOM, UTO BBeeHHe 
Oojlee ABYX HOBbIX IlapaMeTpOB B CXeMy C Ka2KJOH HOBO OMepalveH Xx HJM 
(uu Oosee OHOrO NapaMetpa Jia Onepauui ++) Helemecoo6pa3HO, TaK Kak 
BBeJICHHbIe «CBEPX HOPMbP NapaMeTpb! OyyT 3aBHCeTb OT OCTAJIbHbIX, H BCe OHH 
BMECTe, eCJIH Yepes w OOO3HAYHTb YMCJIO ONepalw xX UH : (COOTBETCTBeHHO, 
¢— yncJIO ONepaunH +), OyzyTr OOpas0BbIBaTb B MpocTpaHcCTBe MapamMeTpoB 
(2u. + 1)-mepuyto (cooTBeTcTBeHHO, (o + 1)-mepHyto) peels MOBEpXHOCTb, 


oTKya, no semMe 2, 2n+-1>n+1,T7.e p> [s 


=| (COOTBETCTBeHHO, 


o>n). 


| Penienue Bompoca 3 NomyyaeTcaA KaK MIpocToe cCJlIeACTBHe TOCTpoOeHHH, HuCc- 
MOJIb3YeMBIX B JIOKa3aTeJIbCTBe TeOpeMbI 2. 

OKOHUATEIbHBIN Pe3YJbTaT TaKOB: 

B mpoctpauctse A KosdpPHUNeHTOB MHOroWeHOB CTeleHH <n cylilecTByeT 
KOHeuHOe 4UNCIO r(M) aHawMTH4eCKHX NOBepXHOCTel pasMepHOCTH <n, cone 


+1 
BC€ MHOPOUWJIeHbI C (HHHBUAYaJIbHbIMH CX€M4MM», B KOTOPbIX p< |3- uo<M, 


rae M>0 nponspoubHo, HO KOHeYHO (TO 2%Ke BepHO JIA MHOPOUIEHOB C 
YHCJIOM ONepalwi o<cn uv p< M). 


MockoscKHli rocyfapcTBeHHbIt yHHBepCHTeT Tlocry nHs10 
um. M. B. Jlomonocosa 13 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1T.S. Motzkin, Bull. Am. Math. Soc., 61, Nel, 163 (1955). 2 jm o d di. Comme 
Pure and Appl. Math., 8, Ne 1 (1955); pycek. nep. Jk. Toa, Marematuyeckoe mpocse- 
menne, B. | (1957). 


* Bnepppie B 9TOM Bue cibopmy.tHpoBaxa B. 4. Tlanom. 
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Jloxxagmn Akayemun nwayrk CCCP ' 
1958. Tom 123, Ni 5 | 


MATEMATHKA 


A. T. BATYUWIKHH 


AHAJIATHYECKAA EMKOCTb MHO)KECTB 
WM HEKOTOPbIE EE CBOHCTBA 


(ITpedcmaeaeno axademixom A. H. Koamozoposoim 8 X 1958) 


Tlonatve anasIM“TH4YeCKOH e€MKOCTH MHOxKeCTBa BOSHHKJIO B CBA3H C U3sy4e- 
HUCM MHOMKECTB, Ha KOTOPbIX BCAKaA HempepbIBHaA (PyHKWMA pasJiaraeTcsA B paB-, 
HOMepHO CXOJAULHHCH pa] W3 pallMonabHBIx cbyHkuH. OrTsocauueca K 9TOM| 
B3ajaye pesyJibTaTbl OyyT ONyONMKOBaHBI M032%Ke, 34ecb we OysAyT cibopmy.in- 
POBaHbl JIMUIb HEKOTOPbIe IlpeBapHTeJIbHble MpeIOMRKeHHsA. | 

§ 1. OnpeqeneHue aHanuTuueckol emKocTu. I[lycrh e@ —HeKO-. 
Topoe OFpaHH4eHHOe MHOXKECTBO, JlexKalllee Ha KOMMJIEKCHOH IJIOCKOCTH 7%; 9 (zZ)— 
KOMIMIeKCHad (PYHKIMA KOMMMIeKCHOrO MepeMeHHoro z=x-+ iy, oOJlaqaioulasx 
CJeEAYIOMLMMH CBOMCTBaMH: a) (byHKUMA ¢ (Zz) oMmpeyemena BCIO,y Ha t—e KH 
\0(z)| <1; b) (2) aHanuru4na Bcloqy BHe MHOxKecTBa é@, T. e€. WIA BCAKOM 
TOUKH H3 t—€ CYUECTBYeT OKPeCCTHOCTh, B KOTOPOH ~(Z) pasJlaraeTCcH B paB- 
HOMePHO CXOJAUIMHCA BO BCeli OKpecTHOCTH pa MHOrouseHoB; c) lim ¢(z) = 0. 

Z—>0o 


Tlonoxum ¥ (e, ¢) = lim| zp (z)| wu y(e) =supy(e, ¢) (BepxHad rpaHb OepeT- 
2-00 ico) 


‘CH TIO BCeM (pyHKUHAM —(Z), YAOBMeTBOPAIONIUM ycsOBuAM a), b), c)). 
yi Yiaunoe Hagpanve Jia BeTMUHHBI y (e) Ipugzymas B. J. Epoxun— on mpegso- 
XKHJI Ha3bIBaTb BeJIHUMHY _(e) AHANHTHYCCKOH CMKOCTbW MHOKECTBA Ce. 
B kauyecTBe MOosCHeHHA K TyHkKTy b) 3aMeTHM, TO IA BCAKOrO & > O MOx- 
HO YKa3aTb 34MKHYTO@ MHOXeCTBO €. Ce UM (pyHKIMIO 98(z), YOBseTBOpsIO- 
myo yculoBusM a), b), c) (OTHOCHTeMbHO e.), Takve, TO ¥(e-) > ¥(e)-—e© Hu 
lim zg%(z) = 7. > (e) —®, rae y. — BeuecTBeHHoe uncm0. Tonoxum 9, (Zz) = 
Z>00 


os ut gs (z). Ory dynKunio ¢§(z) jdt MHOxKecTBa e OyeM HasbIBaTb () yYHK- 


nen Anpdopca. 

Hexoroppie u3 mpocreHummx cBolicTB y(e) u ¢: (e): 

1, J[na Bcakoro MHOxKecTBa @ 7 (2) z= Us 

2 SECM e” e410 1 (e") > 1 (e oye 

3. EcaM MHoxkKecTBa e’ H é” KOHTpySHTHbI, TO ¥ (e’) = = 4 (e"). 

4, J\na BcaKoro 3aMKHyTOorO MHOxecTBa e€ ¥(e) = x (e é),erae @ — rpauuita 
MHOXKECTBA @. 

5. PynKyua _(e) uMeeT pasMepHocTb 1, T. e€. MPH pacTa2%KeHHH MHOxKecTBAa 
B Rk pa3 ero aHasIMTH4eCKad eMKOCTb bibs BR pas. 


6. Jia BcxAKoro MHOxwKecTBa é 1(e-) = shy (e), rye Ay (e)— AnuHa MHO- 


oKecTBa € m0 Xaycyophy. 

7. Jia BesaKoro MHOXKeCTBA @ H & > Q MO%KHO YyKa3aTb 3aMKHyTOe (Ha 
MIOCKOCTH) MHOxKecTBO e’ Ce Takoe, 4TO x (e’) > 7 (e) —e. 

8. EcJ1d MHOxKeCTBO @ 3aMKHYTO, TO (Zz) YOBJeTBOpHeT ycu10BHAM a), 
b), c), M BeAKat (byuKuna 9(z) yqoBNeTBOpsIoMlaA ycnoBusM a), b), c) (oT- 
HOCHTEJIBHO €), Ak KOTOpOH lim zo (z) = ¥(e), Tox AecTBeHHO paBHa (BHe MHO- 

z>00 


3KeCTBa @) (PYHKIHH ¢, (2). 
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9. Ecum MHoxKecTBO @ COCTOHT H3  OTAMYHBIX OT TOUKH 3aMKHYTHIX KOM- 
MOHEHT, TO, B Cuuly Teopembr Ampibopca cyHkuua ¢,(z) npwHuMaer HY JIeBOe 
|SHadeHHe TOUHO # pags (Cc y4eTOM KpaTHOCTH Hyvteil). 

10. Ecau mHoxxectBo € COCTOHT 43 f OTAMUHBIX OT TOUKH 3aMKHYTHIX KOM- 
it . 


)HOHeHT, Toy (e) = C (e) it ent< C(e),rge) C (e€) —rapMonHuecKkaad eMKOCTD 


k=1 
|) MHOxecTBa e€, a hy >O — 3nauenua dbynkuna [puna g,(co,z) B OTJMUHEIX OT 
\2= co HyMAX {2} tbyaKuyuu Anptopca ¢, (2). 
1. Ecnu e—xoutunyym, To +(e) =C(e), mockomKy — Ig|@.(z)| copna- 
aet c dbynkuneh puna g, (oo, z) MHOxKecTBa e. 

12, Ecau e— kourunyym, To Ay (e)<d(e)< By(e), rye d(e) — quamerp 
MHOxecTBa €, a A>>0 u B>0— a6comoruble KOHCTAaHTHI. 

13. Ec mmockat Mepa MHoxKecTBa @ paBHa s, TO y(e) > Vs /2V x. 

§ 2, OnenkKa vepes y(e) KoshhumnenToB pasiOKeHHA aHa- 
)JUTM4UeCKOH PYHKILAH. 
| JlemMa 1. JTycme g—wnekomopaa o6aacmb; e—nodmnootecmeo smoti 
)oOracmu, omcmosuuee om ee epanuyol HA noAooumMenoHOe paccmosaHue. Toe- 
Oa ecaky1o dynkyuto f(z), aHanumuueckyio Ha g—e UU OepaNUu4eNHytO KON- 
cmaxmoi m, mootHo npedcmasumb @ eude f(z)=C+9(z)+ g(z), ede C— 
KOHCManma; o(Z) — @ynkyuA, AHAAUMUYeCKaA BHE MHOICeCMeA e, PABHOMEPHO 
OepanudeHHan (no modyato) KoNCMaHmol Bm uU paeBHaA NYA Npl zZ= co; 
| 2 (2) — PynNKyuA, aHanumuuecKad 6 OOAACMU g, MaKoKe OepaHlueHHaA KOK- 
cmanmot Bm (B>>0—Koxcmanma, 3aé6ucAiaA AUWb Om g U e). 

SaMeTHM, UTO eC g—e COJepXKUT KOJbIO, OFpanHueHHoe BYMA KOH- 


Z 
IeHTPHYeCCKUMH OKPy2XHOCTAMH C OTHOLIeHHeM pasuycoB p< 1, TOB< ae 


JlemMa 2. Bcakoe mnootecméo € MOOKCHO HAKPbLNb 3AMKHYMoLM KpYy2om 
ZeC paduycom fe<Krod(e), 20e fo< 1—abcoawmnaana Koncmaxma, d(e) — 
OOHOMEepPHbLL Ouamemp mHODCecmea e. 

Teopema 1. Ecau g@yxxyua (2) yOoeaemeopsem ycaoeusm a), b), Cc), 
Mo 6He KpY2a MUHUMANbHO20 paduyca, codepsrcaueeo mMHOIKeCMBeO e, OHA 

npedcmaeuma @ eude pxda 


eo) 


e(2)=y) —* 


Rk? 
k=1 (z —=@) 


20€ A—yYeXmp ynomAnymoeo Kpyza, a Koappuyuenmol Ce yOoeraemeopstom 
Hepasencmey 
| cn| < Ay (e) [a (2) 


(A > 0 — a6coammunaa KoNcmanma). 

Jloka3aTeabcTBO. PaccMorpHM KOJIbILO, OrpaHHYeHHOe KOHI,eHTPHYeCKH- 
MH oKpyxkHoctamu K,{|z—a|=re} u Ke{|z—a|=4/.[d(e) + re]}. pu 
|z—a]|>d(e) umeem 


FOl=5 gee d|=52|\ le te@+ gz (6)] a| = 
= 2) exee| <2 mex ise I|\ Gatpecer |S 
; 1 (e) 


<max | 92 (€) | (e) < Bey (0:) < AGG: 


Cle OBaTeJIbHO, 
f (2) (¢—a)*-1de| << Ay (e) [d(e)]? 4. 


|z—a|=d(e) 


=I 
~) 
ie) 


Caeyctrsue 1. Jina toro uToObl BCAKad OrpanvveHHaw WH aHaJIMTHYeCKad 
BHe MHOKecTBa € (PYHKIMA Oblla KOHCTaHTOH, HEOOXOAHMO H JOCTATOUHO, YTO- 
Obl aHaJINTHYeCKAH CMKOCTb MHO2KeCTBa € PaBHAJIaCb HYJIIO. 

Cneacrsue 2. Ilycrh g —HekoTopan O6ulacTb CO CIpAMJseMOH rpaHHuel | 
Y, 4a @€C Y—MHORKeECTBO, OTCTOMMIeEe OT Y Ha MOJO*KUTebHOe paCcCTOAHHe. | 
Torya Ja BCAKOM anamuTMuecKOoli B g—e dynkunu | (Z) BbINOHAeTCA He-— 
PpaBeHCTBO 


| 


< Bmax |f (z)| x (2), 


g—e 


\ F@ a 
3 
rae B>0O— aOcouoTHad KOHCTAaHTA. 
§ 3. Touku ynaoTHeHHs MHOXKecTBa. Hexoroppie oO603Ha4eHHA: 
Ce — jonouiHenue K MHOMwKecTBy € JO BCel MJOCKOCTH 7%; 0% — OTKPBITbIH 


Kpyr pauyca fr c WeHTpoM B TOuKe z2; K2— saMKHYyTOe KOJIbIIO, OrpaHH4eHHoe 
ABYMA OKPY2KHOCTHMH C paqnycaMH fp = 1/2" Ww rp, = 1/2"+1 c OOmMM LWeHT- 
poM B TouKe z; Pl(e) = — 4 fe (| 0%) — cpequAA aHaJINTHUeCKas IIOTHOCTh MHO- 


»*KeCTBa @ B Kpyre of; Pz(e) = inf P%(e) — ananurnueckad MJIOTHOCTh MHO2Ke- | 
r+>0 


CTBa @€ B TOUKE 2, €o4— MHO?KECTBO BCeEX TaKHX TOUeK Z ITJIOCKOCTH 7, JJ | 


> 
“ 4 
2K it 5m eee 4 
Kaxk]OH U3 KOTOPBIX ep at (Ce [1 of) = 00 


Onpegenenue. Touky z€7 6yqemM HasbIBaTh TOUKOH yMAOTHeEHHA 
MHOXKECTBA @, eCJIM | 


M 
SS 
Spi 
wy 
AS 
Se 
Las) 
£S) 
m 
NS 
i 
8 


Ec 2ke yKa3aHHbllt pal pacXOMHTCA, TO TOUKY Z G6yeM Ha3biBaTb TOUKOM 
pa3pe Xe€HHA MHOKECTBa e. 

JlemMa 3. Ecau mnoocecmeo e — odnoceasnaa obaacmbe u d(e)<1, mo 
BEAUUMUHA , | 


cL 


e=[ 4q(Ce Kz) | 


cousmepumMa C paccmosHuem p(z,Ce) om mouku z Oo mHoocecmea Ce, m. e. 
cywecmeyrom NoAoICUMeNbHoLE AOCOAIOMHoLe KONCMaHMeL! C’, C” makue, “mo 
C'0'(2,Ce) <7 (€) <C"o (z, Ce). 

V3 sTow JIeMMbI, B YaCTHOCTH, CJleqyeT, 4TO BCAKasH BHYTpeHHAA TOUKAa 
MHOXKeCTBa € ABJIAETCH CFO TOUKOH YIMJIOTHeEHHA. 


Jlemma 4. Jan ecakozo mnoocecmea e u Kpyea of umeem mecmo Hepa- 
RS s 
genxcmeo Pl (e) > Ci5, ede S— eHeWHAA NaccKaA Mepa MHNODKeCMea 
Co [] of, a Cy > 0 abconiomHaa Koncmanma. 
Jloka3atTeabcetBo. MuoxectBo ey [] of! MOKpOeM CHCTeMOH KpyroB 


r r 4 - 
Ao TaKux, 4To (Cel) Died | => (re). W13 sow cucrembI BbIeJIMM KOHeY- 


F 
HY!O MOJCHCTeEMY KPYPOB og = pis (k Sek 2 ee as rakyto, *ITé6nr so 
nt 


_ 
= > ® (re)? > Cys (Cp > 0 —Hexoropan jocrarouHO Maslaa, HO aGcouloTHas 


k=1 
, 4r 
KOHCTaHTa) H 4TOObI Kpyr o, = ¢ 2 (ek=1,2,...,n) nonapHo He mepeceka- 


mucb. na Kaxkoro v3 MHOxecTB {Ce (] og} (pukcHpyem (PyHKUMIO go,» (E), aHa- 
JMTHYeCKYO BHe MHOxKecTBa Ce [| og, OrpaHHYeHHy!o (NO MojysO) KOHCTaHTOH 


wee ? ee 
Fy (Ce (1 ,) M Takyl, aig NID Ep, (&) = 9, es ; 
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PaccmMoTpuM  (pyHKI{HI0 
nl n 
(6) = ey Ge (E), 
k=1 


rye m— MakchuMyM | Op (E) | . Jlna cbynkun ¢ (£) coorsercrsyioulad BenHuHHa 


7 (Cen or, $) = lim Eg (&) = os s (Cen Se, De) > 


g 


1. Gs 
ZTFT —> TaAT (1) > am: 


IIpeqnonaras, uro & He MpHHayexKHT HH OJHOMy 3 KpyroB {9'}, 4H3 
ie 
Teopemp! | nojwyuaem 


Dy |< la@l= > se pull le 


k=1 g= =! 
ee. Ay (Ce (\ «,)[d (Ce 1 o,)\*—* 
<2 2 max|e@!— "7 - OS 
k=1q=1 e 


S22 SV = Cy, 


| rye Cy— a6comotTHad KOHCTaHTAa. 
Ecam 2«Ke € MpHHayiexuT KaKOMy-sMO0 43 KpyroB {3,}, TO 


[3 m@ |<14e, 


Mrak, m<C,-+ 1. Cuegosatesbxo, 


x(Cen oi) >rx(CeN pa, 


JlemMMa JjOKa3aHa. 
JIemMa 5. Jaa npoussorbHoeo mMHOocecmea e€ NoUMU 60 BCAKOLL e2o MOUKEe 


paspescenusa (C moxHocmbio Oo mHooKecmea NAocKott mepet 0) anaaumuHecKaA 
NAOMHOCMb OONOAHEHUA NOAOICUMECALHA. 

JjoKa3aTeJIbCTBO JIEMMbI 5 BBHJLyY erO PpOMO3KOCTH OMyCcKaeM. 

Teopema 2, Ecau muoowecmeo e He umeem mo4eK YNAomMHeHUA, MO NpUu 
ecakux r uz Pz(Ce)>nC, (cm. semmy 2). 

B jgambuefiuiem Oyer OKasaHo, 4TO B MpeMosoxKeHHsIx Teopembl 2 PB (Ce) 
OKA3bIBAeTCH TOXKJIECTBEHHO paBHOH |. 


Ilocry mu10 
30 IX 1958 
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lokaagn Arkagemuu nayk CCCP 
1958. Tom 123, Ni 5 


MATEMATHKA | 
A. E. TEJIbMAH 


METO] MAJIOFO TTAPAMETPA JUJIA ONEPATOPHbIX YPABHEHUH 
(ITpedcmaeaneno axademuxom B. H. Cmupxoseim 11 VII 1958) 


oo 
Jlemma. Ilycmo F (hk, x) =a+h a aj;jx', 20e a,azy>0; ep, R— | 

Z, 7=0 
NOAOWCUMeNbHOLE PAOUYCbL CXOOUMOCMU No OMHOWeNUIO h UX. i 
Toeda, ecal Aa<.R, mo cytuecmeyem eduncmé6enHolil KOpeHb YypaeHeHusn | 


et Neat) 2 (1) 
npeOcmasumoltt 6 eude pda 


a (h) = yy) Ker 


k=0 


ITpu amom xp>0, a paduyc cxodumocmu pada x(h) (ecau F (A, 0) 0) *, 
onpedeasemca no dopmyae 
he SUD ars 
0<x<R 

2de KU X CeA3aHbL ypaeHeHuem (1). 

Ecau npu amom gdyxkyusn F (d, x) neaunetina omuHocumenbHo x, mo pA 
X(h) cxodumcsn makoce 6 mouke h= A (6 amom cay4ae A Kone4dHo) **. 

Ilyctb Y —npoctpauctso tuna B u Y,— sMHeHHaad cucTema Bcex op- 
MaJIbHO TIOCTPOCHHBIX CTeNMCHHBIX pAOB BHA 


y(\)= dy yer’, 
k=0 


rye yreE Y. Byyem mucatb . 


y() = dy yer’ <>) xem’, 
k=0 k=0 
ecJiH 
lYell< xr. 


co 


B cylyyae, ecm pad yy, xe WMeeT HeHyJIeBOH payMyc CXOMMOCTH, OyzemM 
k=0 
oOo03HadaTb ero CyMMY XxX (A) 


fos 
=r 1 k 
% (Kj) = SY Xph 
R=0 
H JIHCaTb 


y (h) Sx (A). 


* Ecun F(A, 0) =0, To HMeeT MeCTO TpHBHaJIbHBIH cayyal x (A) =O (T. e. x, =0). 
** OtoT *akT ype3sBEualhHO BaxKeH JIA OLWCHKH OCTATOUHOrO ueHa pAga x (A). 
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Or 1Y (4) = Qh (Yo + yah + Yo +...) = 29 (0) + DY) Mon (Yor Yry 2 es Yaa) 


k=1 


l2de Op — Onepamop, omobpaotarouuli mHooKecmMéo k-mMepHblx GeKMOPOB C KOM- 
NoHeNMamMU U3 Va VA MOF, 5 CON “Ue, U1, 5 os Year ey, mou 
@r (Yos Yrs - + +) Yea) EY). 

2) Cywecmeyem Kpamuneui cmenennoti psd 


20,9) =atr. Saye! 


z, j=0 


C NoAOMUMeNbHbIMU paduycamMuU CxodUMOCMU makoti, umo npu y(d) <x (d), 


‘X%(0)<R, ede R— paduyc cxodumocmu no x pada Q (h, x), umeem mecmo 
coomHoWweHue 


Qty W)] < QP, x (d)]. 


3) [20 (0) |<R. 
Toeda: 
a) Y paenenue 
¥y = OQ (Y) 
umeem eOunHcmeenHoe pewenue y (A), mpurnadsrenauee Y >: 
YX) =Yo + yh+ ye +..., (2) 
Boe U,eY *. 
b) Pad (2)cxodumca npu |>}| <A **, ede A=sup h,a h ux ceasanet 
0<x<k 
ypaenenuem aa 
x= O(n, x). (3) 


c) Hmeem mecmo coomnowenue 
y (4) Sx (A), 

ede x(k) —eOUuNCcMéeHHbUL aHAAUMUYeCKU OMHOCUMeAbHO h KOpeHb Ypae- 
HeHus (3). 

YrsepxeHwe a) 9TOM TeopeMbI OYeBHAHO; yTBepxyeHHa b) uc) WoKasbl- 
BalOTCH MOCTPOeHHeM Ma2KOpaHTHOTO pxAJa H HCHOJIb3OBaHHeM JICMMBI. 

Teopema 2. JIycmbo onepamopu L uo, ydoeremeoparom caedyrouum 
YCAOBUAM: ie 

1) L u @ omobpasicaiom HKeKomopyto auxetinyio nodcucmemy Y, cucmemet. 
Ree eying et. i 

2) Onepamop L umeem o6pamaoui L+, omobpascamwui Y, 6 Y>. pu 
amom cytuecmeyem cmenennoti pad L™*(x) c noaoocumenoroim paduycom cxo- 
Oumocmu maxkoti, amo npu y() <x(d) u x(0)< Ri, ede Ry — paduyc cxo- 
Oumocmu L™1(x), umeem mecmo coomnowenue 


Le gO he ey). 
3) Onepamop Q, = L™ ydoeremeopsem ecem yCaosusim meopemol |. 


* Yrrepxenve a) CwleyeT ToJbKO H3 yculoBHa (1). ‘ 

** Ecnu (byukia ©(A, x) cyuecTBeHHO HeJIMHeliHa OTHOCHTeJIbHO x, pA CXOANTCH 
TakxKe mpH A= A (B 9ToM cuyyae A KOHEUHO). r, 

*** TeopeMa ocTaeTca cipaBeqJIMBOi H B TOM CJlyyae, Kora @, OTOOParKacT Y ye Hal 5 
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To20a: 
a) Ypaenenue L(y) =o (y) umeem eduncmeennoe pewmenue y(d) EY): 


YQ) =Yotyr+ yor +... (4) 
b) Pad (4) cxodumca npu |h| <A, ede 
Aes: SLIP r, 


0<x<min(R, R) 
Rh ux CeABAHDL YpaeHeHuem 
x= O(a, x). (5) 
c) Hmeem mecmo coomnowenue 


y (d) <L4 [x Q)], 


20e x (A) —eOUHCMé6eHHbi AHAAUMUYECKUIL OMHOCUMeNbHO h KOpeHb ypae- 
HeHus (5). / 

Teopema 2 sierko culeyyeT u3 Teopembl 1. BecbMa CyleCTBeHHbIM JIA TIpH-: 
JIOKeHHH ABJINeTCA TOT (bakT, YTO TpeOoBaHHA TeopeMbI | HaJIOxKeHbI HMEHHO) 
Ha omepatop w,L™! (a He Ha onepatop L twa). 

SameuauHne 1. Oneuku, nmowyueHHble HaMH JA paj{uyCoB CXOJMMOCTH, | 
JOCTHraloTCaA BHYTpH paccMaTpHBaemoro KJlacca ypaBHeHHlt (3TO BHAHO H2 
JI@MMBI). | 

3ameuanue 2. Ham u3BecTHO TOJIbKO HECKOJIbKO paOoT (1°), MoOcBAIIeH- | 
HbIX OWeHKe payMyca CXOJMMOCTH pxOB, TOJYYeHHbIX ynoTpeOvleHHeM Mavioro | 
TlapaMetpa B TeOpHH OObIKHOBeHHBIX udPepeHWMaJIbHbIX ypaBHeHHH. Pa6o- | 
Tb (14) MOCBALLeHbI H3yYeHHIO UYaCTHBIX CJlyyaeB TeOpeMbI 2; OILeHKH, MOJy- 
YeHHbIe B 9THX padoTax, MOO coBMayjaloT C OWleHKaMH TeopeMbI 2* (HanpH- 
Mep B (*)), mH60 rpy6ee ux (1%). Pesysbrar paOorpr (°) TakxKe MOXeT ObITb 
nOMyYeH KaK YaCTHbIM culyyal TeopemMbl 2 (HM MpHTOM yJIyuWeH), ecH O6OOOMLHTE 
TeopeMy 2, BBe,A HajviexKallMM OOpa30M MOHATHe OOOOnleHHOrO OOpaTHoro 
-ollepatopa. 

S3ameuaune 3. Teopemp 1 u 2 yoKka3aHbI Ge3 NMpHMeHeHUA MeTOJa Mocsle- 
JOBaTeJIbHBIX TpHOMKeHHH. KommuecTBeHHad 4YaCTb 3THX TeOPeM MOET ObITb 
Jjoka3aHa VW C MOMOM{bIO STOrO MeTOJa (BIIpOdeM, MeHee eCTeCTBEHHO). 

Ham KaxKeTcH, OHaKO, YTO TNOJIYYCHHbIe Pe3yJIbTaTbI He MOryT ObITb yuJIO- | 
OKeHbI B OOULyIO KJlaccuyeckylo cxemy JI. B. Kanroposnya (°). 

Sameuaune 4. B BecbMa pacipocTpaHeHHbix culyuaax, Korya Q, (y) muHer- 
HO OTHOCHTeJIbHO A, T. e€. Kora 


Q3 (y) = Qo (0) + dw (y), 
.\ HaxoquTca oco6eHHO MpocTo: | 


A sup 1201 
0<x<min(R, R;) o (x) 4 


Sameuaunue 5. Pesystatpl HacTosueH paOoTb! MOryT ObITb MpHO%KeHbI 
K HCCJleOBaHMIO MpoO/eMbl YCTOMYMBOCTH PpeWIeHHH OMepaTOpHbIX ypaBHeHHi, 
K HeJIMHeHHbIM 3aadaM MaTeMaTHYeCKOH (pu3HKH MT. J. 


JleHnurpayckHl IeKTpoTeXHHUeCKHH MHCTHTYT Tloctynua0 
um. B. MW. Yapauosa (Jlenuua) 25 VI 1958 


HWHMTHPOBAHHAS JIATEPATYPA 


LAS EP ovieime a re. Acta Math. “13 (1890). ‘2 A.A: Kpymuur, BYRD. MaTeM. 
KypH., 5, Ne 4 (1953). % TI. C. Lewi Ss eDikegMathiy Jin Zn (LO55) ieee sul) a Acwe omcs 
6 o B, JJAH, 118, Ne4 (1958). > ALE. Teapma nu, JAH, 118, N06 (1958))) SJB K abne 
TO\p, OuB Mo, DO. By ax Bal. ll erica en. Dy wKUMOHabHbIit aHaJH3 B Nowy ynopsa- 
MOUCHHEIX mpocrpaucTBax, M. ep ie 1950. 


* [Ip HaniexaulemM BplOope HOpMbl H MaxKOpHpyiomlMx PyHKuuil. 
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Hornagn Akanemun HayKk CCCP 
1958. Tom 123, Ne 5 


MATEMATHKA 


JI. H. ABAHOBCKHK 


OB OAHOM THNOTES3E MM. C. AJIEKCAHJPOBA 
(ITpedcmaeaeno axademuxom II. C. Anexcandpoeeim 21 VII 1958) 


B nacrosilel 3aMerkKe JOKa3bIBaeTCA CeAyollee mpeynomoxenne IT. C. Aue- 
{KcaH[poBa: 

| Kaocdana Oukomnakmnaa monoaroceuteckan epynna seasemca Ouaduueckum 
OuKomnakmom. 

} Ilycrb 6 —npou3zo7bHoe MpesedbHoe TpaHc(puHHTHOe 4HCO, O6parTuntii 
jcrektp S, = {G,.%j} OMKOMMNaKTHbIX rpyn MoO HalpaBJeHHOMy MHoxKecTBy 
|BCeX TPaHC(PMHMTHbIX UHCes, MeHbUIMX 6, MbI OyeM Ha3biBaTb 9-cmeKTpoM, 
jeCJIM IX KaxKOrO MpeyesbHoro TpakcipHHHTHOrTO uNca «<4 mepeceyenne 


al Ker x2 cogepkuT JIMIb efunMuy rpynnbt Gg. Aaa mo6oro mpeseapuoro 
<a 
[TpaHc*HHUTHOrTO ucla «<6 orpesoK So, §-cnekrpa So, cocTosuuit 43 rpynn 


: 
Ge, B<( a, MH rOMOMOp(H3MoB nY, B<CY<(&, ABJIAeTCH @%-CMeKTPOM, Mpejevb- 
Has Tpylla KoToOporo, OYeBHAHO, eCTeCTBEHHO H30MoppHa rpynme Ge. Ecrecrseu- 
HbIii H30MopPpu3M Gz ~ lim So, MbI OyeM OOO3HaYaTb Yepes Og. 

Aa Kaxkjoro «<0 9 paccmoTpHM OuKommaKT X_ = il Ky, rye Ky — mpo- 

0<U.<a 

CTpaHCTBO, ToMeoMop(bHOe KaHTOpOBy COBePWIeCHHOMY MHOxKecCTBY (JIA KarK]O- 
ro “). Acuo, uro ya mo06brxx B<a< 4 onpeyeseHo ecTecTBeHHoe oToOpaxe- 
uve Tg: Xq—>Xg. Bukomnakr Xq ABMACTCA HYJIbMepHOM TOMOJOrMuecKolt rpyi- 
mou, a oToOpaxkennA Tg — HeMpepbIBHbIMH ToMoMopdu3mamnu. Tpynnpt X_, «< 4, 
‘Mf roMomMopdusMpl 7%, B<a< 6, oOpasyioT, ouepuguo, §-cnextp K (6). IIpe- 
‘JembHOH rpynmol sroro ciektpa saBsAeTcA rpynma D,, rye %t— MOULHOCTS 
ygucsia 0. 

Cnegysa JI. C. Tourpsaruny (?), 6ytem HasbiBpaTb §-cnektp Sp px fom Jin 
anup 9, ecnm rpynna G, ectb rpynna Jlu, 4 Ana Kaxoro TpaxciHHATHOrO 
ucla «<< 4 romomopdu3m x%tt: G, eae Ge ABIACTCA SIMMOp*H3MOM, ApoM 
KOTOpOrO CJIy2xKUT HekoTopasd rpynna JIn. 

CucTemy HenpeppiBHbIx (BOOOIe TOBOpa, HeroMOMOp(pHBIX!) oToOpaxeHHit 
f®: Xp—>Gep, rae B<Ca<9, MbI OyeM HasbIBaTb %-CTleWWaMbHBIM OTO- 
6paxenuem 9-cnextTpa K (6) B pag Jiu So, ecu: a) oOpa3 oroOpaxe- 
Husa f’: X;—>G, copmagaer co sceli rpynnol G,; b) mfx = font, By <a, 
c) ecun f&(z) = Te (y) =e 46 Ge, YC Gert aee Np Ba Tee) 


cymlecTByeT TaKoli semenT S€ X41, YTO THT (9) = 2 u fet (8) = y. 
B-crleltvasIbHoe oToOpaxKenne g: K (6) —> So HasblBaeTCH MpOROMKeCHNEM 
a-crelMabHoro oToOpaxenus f: K (6) >So, «<8, ecmm g?=f® mpu 6<a, 
Jlemma 1. Jlaa «atwb6oz0 §-cneyuarsHoeo omob6pascenun f: K (8) So 
oOpas npedenosxoeo omobpascenus f°: lim K (6)-+limS» coenadaem co @ceu 
epynnott lim So. 
Jina jloKa3aTembcrBa pacCMOTpHM rTpoM3BOMbHy1O HUTb {Xp} pata JIn So u 
HpeymoyloxkKuM, YTO Jit KaxKOrO «', MeHbINeroO HeKOTOpOrO a<(§, ye ompe- 


JICICHEL TaKWe 9JICMeHTbI Yy, Yor +++) Ya's+++3 Yar E Xa’, YTO [= (Yat) = Xe, 
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2 3axas 1097 


a! <n, 72, (Yo.) SY dey Oe AE RE Os EET Ja)? Ecum « — mpejleyibHoe TpaHc- 
(pHHHTHOe UHCMIO, TO SJIEMCHTEI Yy, Yor. +s Yq eee HH, oOpa3yloT HHTb © 
w-cnektpa K (6),, H mosTomy onpejesien 3I@EMCHT Yo = ot (o)€X,. Ecam 
% — HellpeyevIbHoe TpaHcpHBUTHOe qucyIO, TO HO CBOWCTBY C) Hakercs TAKOH 
QJeMeHT Yo Xa, ITO m%__ (Y,) =Y,_, HF*(Y,) = %,- U[ponomKaa mpouecc,} 


a—1 
MbI TlosyuHM HHTb {yg} 6-cnextpa K (6), mepexogamlyio pH oToOparKeHHus 
f*: lim K (6) lim Sp» B HuTb {xg} paga JIM So. | 
Jlemma 2. Ilycmo f: G— H — 2omomopaxoe omo6paowenue epynnot G Hay 
epynny H, sdpom Kerf Komopoeo se@asemca KomnakmHaA epynna JTu,, 
a g: N-->H—nenpepoienoe omo6pasenue nyAbmepHoeo Oukomnaxma Ni 
e epynny H. Toeda cywwecmeyem makoe xenpepoleHoe omobpascenue g’: N->G,, 
UMO0 {2° 2 | 
Jina yqoKagaTenbcrspa 3ameTum, uo (G, H,f, Kerf) sBuasercs, no Teopeme? 
Tucona (3), KOCbIM TIPOHsBeeHHeM, HM NOsTOMy CyllecTByeT Takoe orKpBiToey 
noKppitve {u,;} rpynnp! H mu Takue HempepbiBHBIe OTOOpaxkeHHA ¢;: U;—> G, 4TO) 
f¢: = 1,, B orKpbirce noKppirue {g™' (u;)} HybMepHoro OvkomMaKTa N sBruuiemi 


Tellepb KOHeYHOe OTKpbITCe ToKpbiTue {V;,...,V,}, CocTosmlee M3 NMolapHo) 
HeNepeCeKalOlUXCA MEOMKECTB, H ONpesemMM oToOparxenve g’: N-—>G, nojaraat 
g’ (x) = 9g (x) Ana Beex xEV, Cg? (u). | 

Jlemma 3. J[aa aw6oeo «-cneyuanoHoeo («< 6) omo6pascenuan [: K (8)—-Sp 
§-cnexmpa K (8) @ pad JIu So cywecmeyem (« + 1)-cneyuaaoxoe omo6 paoeHu 
g: K (6) So, npodoaorariee omobpascenue f. 

Ecau «—npejlewbHoe tTpancdHHHTHCe uNcwIO, TO, Momaran [* = or" o.» 
rye f*: lim K (8). lim So. — oroOpaxkenne, WHAYUMpOBaHHoe oTOOpayKeHvem) 
f: K (8) >So, momwyuum HeKotopoe oTo6paxKenne /*%: Xa—> Go. Ecsm « — nenpe-} 
JIebkOe TpakC*PHHUTHOe YMCIO, TO, NOMb3YACb JIEMMOH 2, MbI MOXKEM TOCTPOUTS 
Takce Hellpepbiskce oToOpamenve f’: X, ,—G,, ato n¢_f’ = f*—1. Paccmor- 
puM, KpOMe Toro, eCTeCTBeHHBIN H30MOp~H3M gq: Xo—~ Xe X Ka, WU HeKOTO- 
poe HemlpepbiBHoe oToOpaxerve p: K,_,—>Kern%_, kanTopopa copepwienHor: 
mMHowecTBa K,, Ha KoMMakTHyio rpymny Jin Kern. (cm. (*)). Onpegemmm 
Tenlepb oroOpamwenne q’: Xo—1 X Ka-1—> Ga (popmysiow q’ (x, a) =] (x)-p(a), 
rye x€Xq-1, AE Ke-1, WH TonoKuM f{* = q’q: Xa—G,. Jlerko Buyetb, uO 
oToOpaxenve f* BMecTe C oToOpaxennamu /°, rye B<a, onpegenser (« + 1)- 
cnelMaJibHoe OTOOpaxenve g: K (6)—> So, npogsomxKaroulee OTOOpaxxKeune f. 

CueacrBue. Cywecmeyem §-cneyuanonoe omobpascenue f: K (6)— Sol 
0-cnexmpa K (6) ¢ pad Ju So. 

Teopema. J[1a snwboli OuKomnaKmAol epynnet G eeca = cytuwecmeyenri 
Henpepolenoe omobpaoicenue f: D,-—>G epynnot D, Ha ecto epynny G. | 

Jlna QOKasaTeJbCTBa JOCTaTOUHO 3aMeTHTb, 4TO, oO Teopeme JI. C. Tonrps-. 


il 


2 r 
ruHa (?), cymectsyer pag Jiu So jump 4, rye & — neppoe TpanccbunuTHoe! 
UHCJIO MOLWLHOCTH 7, HMeIOUMH CBoeH TpeyesbHOK rpynnolw rpyuny G. 


MockoscKHit rocyapcTBeHHbIi yHHBepcuTerT Tlocry nu10 
uM. M. B. Jlomouocosa 5 V 1958 


I[MTHPOBAHHAS JIMTEPATYPA | 


‘Tl C. Anekcaufpos, Bsegenne B oOmlyio Teopuio MHOxKeCTB dbyH ii, 
M.—JI., 1948.2 JI. C. Toutpsarun, Henpepsipusie rpynnp, M., 1954. 3A. M j led! 
son, Proc. Am. Math. Soc., 1,.35 (1950). iabilaltaia Dee as | 
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loxsayn Anaygemun nayx CCCP 
1958. Tom 123, Ne 5 


MATEMATHKA 


E. M. JIAHMC 


| O 3ABHCHMOCTH MEY 4YUNCJIOM NEPEMEH 3HAKA PELMIEHHS 
NAPABOJIMNECKOrO YPABHEHMS WH POCTOM PEWWEHHSA 


(ITpedcmaeaeno axademuxom H. I. Tempoecxum 8 VII 1958) 


Ilyctb uMeeTca ypaBHeHue 


n 


Ou Ou 
tan = > Gi, n(E, X15 +++ Xn) Beg + 
i, R=1 oe 
: 0 
et u 
+ > OPN AOS ee Xn) 5 + c(t, %1,--.., X,) w=Lu, (1) 


fipejesewHoe B OOacTH Dr, sexKamen B WuIHHIpe O<St<T, |x/<l, rye 
P= (X1,..-,%n), WH MMelolleH MpeqesbHble TOUKM Ha KaxKJOM M3 Trunepmuio- 
Kocteh ¢=Out=T. Ilycts kooddunuentsr ypasnenua (1) yqoBaeTBopsIOT 
J€TYIOWHM YCJIOBHAM: KOSQ(pHIHeHTHI Q;,z WBaxKAbl HeNpepbiBHO Audpepen- 
\MpyeMbl, KoadPpuuHeHTE! 6; HempepbIBHO Hd PepeHiHpyeMbl, H TPH 3TOM BBI- 
OJIHAIOTCH HepaBeHCTBa 


ee Ee ct baler Wh pec eleaNs 

as | < ? Ox; is ’ eae <a ) | Bie > Ox; a > 

| (2) 

Sak Ore Os Bly R —hcene Mae, [5 etl ppaeeitls Ajr 
Dy anitts | Se>a>0. (3) 
ig BEI j=1 


O6osHauum uepes Sr TY 4aCTb rpaHHbl OOiactH Dr, koropan pactovloxwKena 
He Tumepniockoctet f= 0 u t=T. Ilyctb u(t, x) — peulenue ypaBnenns (1), 
mpeyesentioe B Dr, HenpeppipHoe B Dr uM OOpaitaiomeecad B Hyb Ha Sr. 
JOo3HadHM Yepes Dt} u Dr muoxecrBa ToueK (t, x)€ Dr, B KOTOpBIX CooTBeT- 
TBeHHO u(t, x) > 0 u u(t, x)<(0. Has0pem komnloneHTy MHOxKecTBa Dt WJ 
Jr CYULECTBEHHOH, eCAH OHA HMeeT TpeeJIbHbIe TOUKH Ha KaxK]JOHW “3 
unepnsockocteh f= 0 un f=T. OOmee wWcs0 BCexX CyHIeCTBeHHbIX KOMIIOHEHT 
moxects Dt} u Dp wa3s0oBeM UNCJOM MepeMeH 3HaKa QyHKUNH 
ai, x) B Dr. 

Teopema. Cywwecmeyem Koxcmanma C, saeucaujan om KONCMaHMOL M 
epaeexncme (2) u om KOHCMaNMbL A Hepaeencmea (3), makan, 4mo OA 6CA- 
020 peuenusn u(t, x) ypaenenua (1), onpedenenHoeo 6 o6aacmu Dr, T > 1, 
enpepoieHoeo @ Dr u umewwueeo @ Dr N nepemen 3xaka, 6blnoAnsemca He- 
ABEHCINGO 


max |u(T, x)|/max|w(0, x)|<e-Prnle, (4) 
x x 
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Ira Teopema IIpHMbIKaer K TeopeMaM 3amerKu (1), B KOTOPbIX {moQOOHbIi4 
pesymbtat chopMysimpoBasica ja pewleHHit smmMnTHYecKHxX ypaBHeHuli. JToKa 
3ATEJIbCTBO TeOPeMbI ONMpaeTcH Ha JICMMbI, TaK»Ke CXOHbIE C JIEMMaM 
3aMeTKH ('). 

Jiemma 1. Cywecmeyem Koncmanma Cy, 3aeucsiuan om KOHCMaHMeL 
nepaeencme (2) u om KoAXcmaHmol a Hepasencmea (3), maKaA, 4mo Npu YyCAo 
BULL 

wee el iC, 


(uepes prE mot OydOem o6osHavamoe k-mepnyio mepy mxoscecmea E) é@cako 


pewenue u(t, x) ypaenenuan (1), noaoocumenonoe @ Dr, xenpepuieHoe 6 Dy 
uu oOpaiaroueeca 6 HYAb Ha Sr, yOoeremeopsem nepaeencmey 


max u (Tee) iar (On) et ee 


Myea foka3aTebcTBa 9TOM JIEMMbI 3akuNOUaeTCA B culeqyiomemM. MoxuH 
HaliTH nNoso6Jactb g oOsacTu Dr, O6Jaaroulyio CJIeLYIOULMMH CBOMCTBaMH: 

1) g pacnonoxweHa mexyy runepnockocrama t=t) u t=t,+h?) 
0<h<l, uuMeer npesembHbIe TOUKM Ha KaxKAOl M3 Hux. O6o3sHauHM Yepes qi 
TY “aCTb PpaHHbl OOacTH g, KOTOpaH pacioloxweHa CTporo Mexk_Y runlep+ 
nlockoctaMH t =f) u t=f)+h®, uw uepes’ y —OcTa/bHY!O “aCTb rpaHHupl g4 
JMnsa Kaxyoro ty, to << t,<(t, +h?, o603HauHM depes a4, TepeceyeHHe o c rumep4 
mulocKocTb1o ft = fy. 


2) pare < Lh wo uny< Loh", rye Ly u L,—a6comoruple KOHCTaHTbI 

. 3) ul, = const = Uy u Ou(t,, x) / On, | >> O Aaa oun Bcex fy € [to, ty--h?] 
rye Ou (t,, x) /On:,— mpousBoquad B HallpaBsIeHHH BHYTpeHHeH HOpMasIM K os 
B Funepnwockoctn t = f,. 


4) \ oe do >>Cy,h" maxu(T, x)/L3, rae L3;—a6comoruat Konctrantrad 


fe} 


Ipumenaa K weBoi uacTH paBeHcTBa 
\($e- Lu) dt dey... dxp = {i 
B 


cbopmysy [pxuua, nomyaaem 


( u dx, ... dn —{ 


Ou 
‘ Qij cane dt din S108 dx; ,dxX;44 eee dXn 
xo ay) 


ty i 
0a;; 
+ (Spl — 3 by) udt dey... deyesdvigs din} 
Cy ae) j 
a; ; 


Ob, 
+\(-3 acon <! yy rh —C)udt dx, ...dxn=0. 
g tf ates 


IIpuMenax Hepapeucrspa (2), (3) mu yunTpiBad cBoiicrsa 1)—4) o6nacru g, 
HaxOjJ[HM | 


aC yh" max u(T, x) /L3< (Ly + (2n? + 2n + 1) L,Mh) A" max u (0, x). | 


Orciofa BAAHO, 4YTO pH ocraTouHo Gosmbwiom C, BbIMOWHAeTCHA HepaBeHCTBa 
max u(T, x) /maxu(0, x)< "Ys. 
x x 
nh 
X12 | 
JIemma 2. Mycme P—yuaundp t?+ >) <A, O<hA<1. MMycme 
i=2 | 
P, u T,—n-mepuole mxoeoo6pasua, nescaujue eHympu yuaundpa P, c Kpaem 
Ha eparnuye P, Kascdoe us Komopelx omOdeanemM @ YuAUNOpe P mouKU 
C docmamouno GoAbiuuMU NnoAOICUMeAbHOLMU KOOPOUKAaMamU X, om moueK 
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¥ Oocmamouno Goaswumu no modyato ompuyamerbnolmMu KOOpOUuHamMamU x}. 
\lycme Ova mouex (t, x) €T, +1, eenoaneno Hepagercmeo |x|<1. ITycmp 


G. IIlycmo u(t, x) ydoeremeopsaem caedyruum ycroeusm: 1) ulp, = uy >0, 
) wlr, = 0, 3) Ou/On|r, <0, 20e 0/On — Oudbepenyuposanue no enympenneii 
yiopmanu, 4) u(t, x) >—wuy npu x€G. Ob6osnauum uepes Gy coeoKYynHocmo 
prover (t, x)€G, Ora Komopelx uyo/2< u(t, x)< up. Toeda 


UntiG, > ee ’ 


pode C.—Koxcmanma, sagucawaa om Korcmanmo M Hepasencme (2) u om 
KKONCMAHMel A Hepaeencmea (3). 


| Hjes qoka3atTempcersa STO meMMbI uMeeT O6mIHe YepTbI C ueeH joKa3a- 
jrevIbCTBa JiemMMBI 1 HacTosmeli 3aMeTKH u JIeMMbI 2 3aMeTKU ('). Cocrour ona B 
jeuenyrourem. Tlonomum Att /un41G, = C3. Tlycrs E,—maoxecrso YpOBHA 7 
iB G. Haligerca raxoe u*, to/2 << u*< up, 470: a) MHOxKecTBO ypoBHA Ey,» He 
fONepxKUHT Toyek (7, x), rye gradu(t, x) =O, u, caeqoBaTembuo, cocTouT u3 
jrIaKUX N-MepHbIX MHOrooOpasHit; b) BbITOJIHAeTCA HepaBeHCTBO 


\ by ee) do > ees (5) 


E,ys i=1 


ine M,— a0comorHaa KOHCTaHTa. O6osHauumM uepe3 G,» MHOXKECTBO TOUeK 
(t, x)€G, Ana Kotropprx u(t, x) <u’. Ipumensa k nepoii yacrn paBencTBa 


\ (Sp — Lu) dt dry... dyn =0 


«popmy.ty Tpuna, nowyuaem 


0 
\ wdx,...d%,— | Dyes Ge UE a dike + Din 


G y»—Gys joy ene 
' 0a,. 
Lysate Z, i 7 
0?a;; =; 0b; 
e he seer = ()), 
2 \ ( > OXx,OX; at; > Ox; c) wat dx, Axa 
Gye ba abo 


Orciojla Cc MOMONLbIO HepaBeHcTB (5), (2), (3) u ycmoBni 3) u 4) nonyyaem 
aCsuph"/M, <M + Myth", 


rae M,— a6comotuaa Kouctauta. IlocmeqHee HepaBeHCTBO MH aeT HaM OLWeHKy 
* 

C, uepes M u a. 

C nomompio siemm | uw 2 qOKaspIBaercaA JIeMMa 3, aHawlorMyHad siemMMe 3 
3ameTKH (1). . 

Jlemma 3. JIycmo @ o6aacmu D, onpedeneno pewenue u(t, xX) ypaene- 
nus (1), Henpepolenoe na LD, u oOpatuarwueecn 6 HYAb Ha OoKoGol noBepx- 
Hocmu S, o6racmu D,. Ilycme u(t, x) umeem N nepemen 3naxa xa D,. Ilycme 


+ - 
O1,--+, Zv— cywuecmeennole KOMNOHENMoL mMHOIecme Dy u D,. TTononcum 


u(l1,x)|, m;—=max |u(T, x)|. 
(T, x) €g; 


mW = max |w(O, x) |, 97 = max 
x x 
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Cywecmeyem Kkoucmanma C3, sagucaiyaa om Koxcmanme: M xepageucmé (2 
u om KONCMaNmel a Hepaeencmea (3), maKkaA, 4MO UZ mozo, 4MO 


m" [m' > Q—NAIN/C, (6 
caedyem, 4mo 
: ” —N2/N4(C 2/n | 
minm; > 2 14(Cs0p) (7 
, 
20e C,— KONCMAaHMA AEMMbI 1 U Wpz— O0O%EM eOUHUYHO2OD N-MepHozo Wapa. 
V3 memm 1 wu 3. cmenyer: 
Jlemma 4. B o603Hauenunx npedoldyiweli nemmbl Umeem mecmo yYymeéeep 
ncOeHUe: CYytuecmeyem KoHCMaHma Cy, saBucAWaA OM KONCMNAKMeL M nepa 


eencme (2) u om KONCMaHMeL a Hepaeercmea (3), maKax, 4mo 


tee 


Tloka3saTeabcTBo. Ilyctb BbINOJHeHO HepaBeHCTBO (6) Hi, CJI€OBATeJIbHO, 


? 


moO JlemMe 3, BBITOHeHO HepaBeHcTBo (7). Mbt wMeem 3 Unt12i < Ons nt 
t=1 
©, — OOBEM eMHMUHOFO N-MepHOrO iWapa. CyleqoBaTesbHO, HaiifeTcA TaKOe io, 


UTO 
tntaZ, <On/ N. (3) 


Tlonowum N, = [(N/2C,o,)?'"]. Jlonyctum, uto Ny >3 (B cayyae, Kory 
N,<3, yrsepxyeHve JIeMMbI JIerKO TOJIYYHTb C TOMOMIbIO NMOCTpoeHH 
Oapbepa). Tlonomum tp = k/N,. Wyctb maz,n aoe [u(tex)|. Ilycrb 9TH Mak 
R*)ES7, 

CHMYMbI J[OCTHraIOoTCH B TOUKaX Pp, k=O, 1,..., Ny. O6o3Hauum uepe3 Hy 
k=1,...,N,, cnow tp1<cCt<ct,e M epes g;, ,— KOMIOHeEHTY MepeceyeHH 
i, C STAM CJIOCM, 3aMbIKaHHe KOTOpOH coyepxKuT ToUKy Pr. B cHy npHAynns 
MaKCHMYMAa Q7,,e WMeeT TipesevIbHble TOUKH Ha OGeux rpanuax con Hp. Pac 
cmotpum Te k, R=1,2,...,N,, AA KOTOpbIX 


tne, wee CUN, es (9) 


Yvcso takux k we mpepocxoyur N,/2, Tak kKaK B MUpOTHBHOM CJIlyyae MBI 
WMeJIM OBI 


Ny 4 
Un+i2i, > » C,Nnlerd oe — ai ? 


sc 


uTO TipoTHBopeyuT (8). CueqoBaTesbHo, HMeeTCH 0 KpaitHeli mepe N,/2— 1 > 
2 2 

> N?!"/2 (2Cyo,)?"" pasmmanpix k, WA KOTOPbIX BbIIIOJIHCHO HepaBeHCTBO, OOpaT- 

Hoe HepaBeHcTBy (9), T. €. TaKMX, UTO K Q;,2 UpuMenuma vsiemma 1. V3 ato 

J€MMbI VM TIpHHWMMa MaKCHMyMa MbI TlOJlyyaeM, uTO Jia TakKHX k BbINOMHAeTCA 

He€PaBeHCTBO 1;,, r< Mj, r-1/2. OrTciona | 


21N/4(9C,0,) 2/7 - " Pa 2)n 
m” = on [4(2C1@ py) min mM; = oN [4(2Ci1@y) u mz, = 
i 
a NBA 4(2C 40) 2! te |2(2Cyo ») 217 = Q— NAIM/a(2Cyon) 21” 


Ocraetca nosomKuth Cy = max (C3, 4 (2Cywp)?2/"). 
CipopMy mMpoBaHHast TeopeMa sABJINeTCH IPOCTbIM CJleCTBeM JIeMMBI 4. 


Iloctynuso 


4 VII 1958 
UWHMTHPOBAHHAS JIMTEPATYPA 


1E. M. Jlaugauc, JAH, 123, Ne 4 (1958). 
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Jlornagn Akanemun Hayk CCCP 
1958. Tom 123, N: 5 


MATEMATHKA 


lr. ®. MAHJDKABHJIBE u B. B. XBEJEJIMA3E 


O 3AHAYUE PHMAHA — IIPHBAJIOBA 
C HENIPEPbIBHbIMH KOI®SHLLMEHTAMU 


(ITpedcmaseaeno axademuxom H. H. Mycxeauweuau 11 VII 1958) 


1. Hlyers P—npoctaa 3samKuytaa aunua JlamyHopa. O6osnauum uepes E* 
j KOHeUHYIO, a yepes FE OeckoHeuHyIo oO6sacTu, orpaHMuenHBIe smuHneli I. 
B jauipyetitiiem (byHkuHH KOMIJIeKCHOrO TepeMeHHOPO, ONpeeJIeHHbIe B OGMacTAXx 
\£° u E’, Oyfem ormeyatb, COOTBETCTBEHHO, 3HauKaMM IIKOC HM MHHYC. 
DyuKUMIoO Bula 


4 (¢ 
O (z) = ar \ ari), 
) 


irae ¢(¢)—cymMupyemaax dyukuun ua T; P(z)—wenaa cyakuua, Oyjem 
) HasbIBaTh HHTerpasOM THNa Komu c raaBHOH uacTbw P(zZ) 
}Ha Oe€CKOHEUHOCTH. 

B jlasbHeniemM, Kora MbI OyeM YTOBOpHTb, YTO PYHKWMA KOMIMJIeKCHOrO 
llepeMeHHoro MpuHayiexut Kaccy Lp(t) (p > 1), 93To Oyyzer o3HauaTb, 4TO 
yrJlOBble rpaHvunble 3HaveHHA sTOH (pyHkuuu Ha I npnuagexat Ly (I). 

SamMeTuM, TO ecCIM HHTerpambr Tuna Kouwm D(z) uv W(z) c raaBHbimMu 
yaCTAMH Ha OeCKOHeYHOCTH MpHHajieKaT COOTBeTCTBeHHO kKwlaccaM Ly (I) 
-uL,(C), p>1, gq=p(p—1)", To mpouspegenne M (z)¥(z) SymeT Takxe 
vuTerpasiom Tua Kou c HeKOTOpOH riaBHOH uacTblIo Ha OecKOHeyHOCTH (?). 

Ilyctb a(t)—u3MepumMasa orpaHHueHHadt MaTpuia Ha I’, T. e, 9/IeMeHTbI 
MaTpulbt a(t) —w3MepHMble orpaHvuenHble (pyHKUHH, ollpeyesennpie Ha IL’. 
Matpuuy X(z)€L,(C), p>1, Haspraem KaHOHHUeCKOH MaTpUuler 
Mit maTpunw a(t), ecm X4(z2)6L, (1), q=po—1)s xX), 37) 
nipey(CTaBUMbl WHTerpayiaMa Kou cC MO/JMHOMHMaJIbHbIMH TJIaBHbIMH YacTAMM Ha 
6eckoHeuHocTH; X(z) HMeeT HOpMaJIbHy1O (popMy Ha OecKOHeyHOCTH MH NOUTH 
Beoyy Ha I 


a(t) =X*(¢)[X I". (1) 


Ecam juia Matpnupl a(t) cyuecTByer KaHOHWYecKad MaTpHlla, TO Oye 
ropoputb, uro a(t) MpecTaBuMa C MOMOIMbIO KAHOHMYECKON 
MATPHILBI. 

2. Pacemorpum ceqyloulyio rpannunyio 3ajjauy: Hatta Marpuny D(z) €L,(L), 
p> 1, 9memenTb! KoTopoi MpeqcTaBAMbI MHTerpasiamu Tula Kouln c HeKOTOpbIMy 
TaBHbIMH YacTAMH Ha OeCKOHEYHOCTH, MO TpaHHYHOMY YCJIOBHIO 


O* (t) = a(t) O- (+O), FEF, (2) 


KOTOPOe MMeeT MecTO HOUTH BCIO,y, re a(t) — 3aaHHaA OrpaHwyeHHast H3Me- 
puMas KBaj[paTHad MaTpHita f-ro NopsAKa, UpeCTaBHMad C TMOMOLLbIO KaHOHMMC- 
cKOH MaTpuitbt X (Zz); O(¢)— 3aqaHHad MaTpHia, YOBMeTBOpAIOMAA YCJIOBHIO 
TX (C1 tO) EL, 
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MoxuHo sierKo T0Ka3aTb (cp. (!)), uTO Bce pellienua 3aqaun (2) npeAcTaB- 
JISIOTCA ChOpMy JON 


@ (2) = 9) (OO at + X(2) P(e) (3) 


2Qri t—z 
al 


rye P (z) = (Pix), upusem Pi» (Z) — NpovsBoubHbIe Wesble PYHKIUAH. 

TakuM OOpa30M, BCH TpyAHOCTb pelleHHA 3aqauM (2) sakJuOY“aeTCA B NOcTpoe- 
HHH WJM JOKa3aTeJIbCTBe CYU[CCTBOBaHHA KaHOHMYeCKOM MaTpHbl JIA a(t). 

Viszectuo (?,°), uro ecu Heoco6deHHat MaTpHia a(t) yOBMeTBOpseT 
ycuiopuio Tembyepa, TO OHa MpefcTaBuMa C MOMOLIbIO KAHOHHMYCCKOH MaTpHUbl. 
Hyoke MbI TloKaxKeM, 4TO ecm HeOcoOeHHad MaTpHya a(t) HeNpepbIBHa 
Ha I’, TO ona MpeAcTaBuMa C MOMOIIb¥O KAHOHHYeCKOH MaTPHUbI. CyleOBaTeJIbHO, 
B 9TOM TipeqmooxKeHuu (opMysa (3) JaeT Bce pewieHuaA 3aqauH (2). 

3. IIpeqnonoxuM, uTo a(¢)— aHHad HeOcoOeHHat HelpepbIBHaAd MaTpulla 
n-ro llopsqka; O6(¢t)—MaTpulla’ Toro %*e NopayKa, UpWvaexkamad kaccy 
L,(f), p> 1. Tlokaxem, 4TO B STHX MpeANOMORKeHHAX CYULECTBYIOT MAaTPHI[bt 
@* (z), @O'(z), yaoBseTBopsiouyue TouTH Bcloxy Ha I’ ycnosuto (2), mpnuem 
@* (z) npeycrapuMa uuTerpaiom tuna Kou, a W (z) mpeyqcraBuma uuTerpa- 
JoM THNa Kom mocuie ee YMHOXKeHHA CJIeBa Ha HeKOTOPy!O PpallHOHaJIbHYtO | 
MaTPpHily *. 

Tak Kak a(t)— HeocoOeHHad HelipepbIBHad MaTpHlla, TO, KaKOBO ObI HH 
ObIIO NOJOHKUTEbHOe &, CYNIECTBYeT PallMOHaJIbHaA MaTpuila r (Zz), HeocobeHHas 
Ha I’, 9yleMeHTbI KOTOPOH He WMeIOT TlosocoB Ha I, Takas, uTO 


la(yr*()—lTl<e, lar)r(t)—ll<e, feP, (4)5 


rye / —eWHHUHaH MaTpHita, a yculOBHA (4) O3HayaIOT, YTO COOTBETCTBYIOLNIUM 
HepaBeHCTBaM Y/)OBJIETBOpAIOT BCe 9JICMCHTbl MaTPHIl, 3aKJIIOUeCHHbIX BHYTPH 
MOJLYJIAPHbIX CKOOOK. 


Tenlepb, BbIUHTad 3 OOeHxX uacTel paBeHcTBa (2) MarTpuny r(t) ® (t) nw 
BBOAA O6O3HaIeHHA ¢* (z) = O*(z), go (z) =4r(z) ® (z), nonyunm 


p(t) —¢ (t) =a, (t) p(t) + (0), (5) 


rye a, (t)=a(t)rt(t)—T. 

TakuM oOpasoM, 3aqayua CBeylacb K HaxOx%KeHHIO MaTpHiL 9*(2Z), ¢ (2), 
KOTOpble TipeAcTaBMMbl WHTerpaslaMu Tua Kom uw yAOBJETBOPAIOT NOTH BCIOLY 
ya I rpanuynomy ycsloBuio (5). 

PaccMOTpHM MOCJIeOBaTeJIbHOCTb MaTpHIL 


4 ¢ a) Oma () 1 € b(Z) 
mn (2) = 55 ae + 5\ pow, 
ig 
re 9 (t) = 0. Acuo, uto gn (t)EL, (I), m= 1, 2,..., ecm O(t) EL,(1). 


Jlanee, CooTBeTCTBYIOWIHM MO6opoM = sJerkO JOKasbIBaeTCH, UTO NOC eAOBATeWIb- 
HOCTb {9m (t)} CXOAMTCA M0 Hope Npoctpanctsa L, (I) k Marpuue ¢ (t) € L,(L). 
Orcioga, B CBOIO OUepeyb, BbITeKaeT, 4TO JIA BCAKOrO ZEIT cymectByer mpe- 
Aen lim Qm (Zz) = 9 (z) HM 4TO STOT Npese NpeyctaBanerca cbopmyuoii 


TN S04 (1-2) i { o@) 
9 (2) = co \ Oe Oa yo \ PO at. (6) 
P = 
Matpuua ¢(Z), onpeyensiemaa sto (bopmysio, mpeycrasuma uuTerpasiom 
Tuma ee IipHHawiexutT Kslaccy Lp, (C) wu yqosnerBopser rpaHu4HoMy yc.o- 
BHIO (5). 


* TIpumensempiii cnoco6 Obit yKasan T. ©. MangoxaBugse B ZoKmagax na III Bcecoro3nom 
MaTemaTH¥eckom cbesze B 1956 r. (*) n Ha III] Komdepenynn no Teopun dyuKunit KommeKc- 
HOrO TepemMeHHoro B 1957 r. 
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|} Bosbmem tenepp 6(t)=a(t)r4(t). Torna 2KHT 
Enaccy Lp(L) (t) 7 (t) a aTpuya o(z) pHHayexutT 


o (t) =a(t)r* (A) [¢ (4) + J]. (7) 


| Anaslorv4uno oulyyHM, UTO cymecTByeT mMaTpuma b(z)EL, (LT) (p — buxcu- 
{OBaHHOe JOCTATOUHO COoNbiloe YNCO), MpekcraBumasd untTerpanom tuna Korn 
fi Takax, 4TO 


Y* (t) = a? (t)r (t) [6 (d) +71. (8) 


) ls (7) u (8) serko BpBogum, To det * (z)-detd*(z)= 1, det [eo (z) + 
H- /]-det [> (z) +/] = 1. Onpegennten detr1(z) moxer umetb B E~ Koneu- 
ioe uncyIO Hye. Kak U3BeCcTHO, BCera MOXKHO MOfOOpatb Takylo palluonasb- 
Waylo MaTpuily R(z), KoTopan OyfeT uMeTb Nosocbl B TOUKax, rye detr}(z) 
jaMeeT HyJIM, HM Takyw, uTo det[e'R]=-40 B E*, det[rt(o +/)R]-«0 
mBciloly B E, kpome, ObITb MO*KeT, GecKOHeYHO yJaseHHOH TOUKH. Tenepb werko 
MpoBepsetcs, UTO MaTpHIta 


XZ ={F (2) R(2), PA ser hale 
r 7X2 en (2)it-u Re) ee © Ee 


|ABJIACTCH KAHOHHYECKOH MaTpuileH Aun a(t) (qua sToro X Hayo ene npujarS 
HOpMaJIbHyIO (bopmy Ha OecKoneuHOocTn), upHyem X(z), X+(z)EL,(L), rye r 
3ABUCHT OT P HN; eCJIM P B3ATb JOCTATOUHO OOJIbIUHM, TO fr Tak»Ke JOCTaTOUHO 
Ooublo0e YHCIIO. 

| Kak y>ke ormeyaslocb Bbille (opmysia (3)), Bce peweHua oHOpoqHoli 
samaun (2) OyqyT uMeTb BHA 


® (z) = X (2) P(2), 


rye P(zZ)— ponsBouibHad MaTpHila, 9VJIeCMeHTbI KOTOPOH — Weble (cbyHKIHH. 
OrTciojja HETpyAHO BbIBECTH 3aKJIIOUeHHe, YTO BCe PeleHHA OHOPOHOH 3ajauH 
(H, B UaCTHOCTH, KaHOHHYeCKHe MaTPpHIibl) UpHHayexar ksaccy L,(T) npu 
JKO60M p> |. 

Tlopayku cTouOM0B KaHOHHYeCKOH MaTPHIbI C OOpaTHbIM 3HaKOM x1, %, ...« 
'..+,%, Ha3OBEM UACTHBIMH HHAeCKCAaMH, a CYMMY HX x= x, +...+%,— 
CYMMAaPpHbIM HHAeKCOM (?, §); HeETpyQHO NoKasaTb, TO 


ies = [arg det a(t) ]p 


‘(cumpon [ Jr oOo3HauaeT TpHpalenue BbIpaxenus, 3akJIOUeHHOrO B CKOOKH, 
pu o6xoye Baontb I B nomowKUTebHOM HanpaBJIeHHy). 

Tlocme Toro Kak 3ajjaua (2) pelleHa Jvif OHOrO KOHTypa, He NpeycraB- 
Jie? 3aTPYAHeHUii paccmoTpeTb culyua, Kora I’ — cOBOKYMHOCTb KOHTYPOB. 

4. Hakone, paccMorpuMm sayauy, aHamorMuHyo 3ayaun (2), B KOTOpOIi 
rpaHHyHoe YCJIOBHe 3aMeHAeTCA YCJIOBHEM 


©* [a (d)] = a(t) ® (t) +6 (0), (9) 


rye a(t) — Heoco6enHast HelIpepbiBHas MaTpHIla,; MaTpHlla iD) Gl) ape: 
a(t) —(byHkuua, oToOpaxkaiomjan munuro I’ na ceOa c coxpaHeHnemM HalipaBuie- 
HHA O6xoa WM UMeIOWaA BTOPyIO MPOMSBOAHY!O, YAOBJIETBOPAICILy!O YCJIOBHIO 
Tempyepa, mpuuem «’ (t) = 0. , : 
Haiiqem KycouHO-rojlomopduyio (pyHKWMIO w(Z), MMeIOLLyIo CBOeH TlaBHOl! 
YACTbIO Ha GCCKOHESHOCTH Z H YAOBJIETBOPAIOULY!O TpaHHyHOMy YCJIOBHIO 


@ [2 (2)| =<e- (7) na I. 


793. 


© (z) MO?KHO B3sTb B Be (7) 


e [B ( 


ih t)| + 
a ae at; 2CEN | 
(2) = etGE: baat | 
DN i” ‘ 
r 


re p — pelienve wHTerpasibHoro ypaBHeHun DpeyroJibMa 


4 a’ (t) 4 Aly 
o(te) + ar \laq cate 7 ram ]e Oe = te 
iB 
8 (t) —oOpatnan K «%(t) (byHKUHa. 
MoxkHo 1loKa3aTb, uTO w* (z) oTOOpaxaeT OOnacTb E* B3aMMHO-Oj{HO3HA4HO ) 
Ha HeKOTOpy!o ojHocBA3Hy!0 O6ulacTh Ej’; w (2) oro6paxkaet B3AaHMHO-OJ{HO- 
3HauHO O6lacTb E~ wa (6ecKoHeyHy10) OOylacTb E;, He MeIOWLyIO OOMIMX. 


BHYTPeHHHX TOUeK C Ey; o6nactu EY u Ey; pasyenenbi oOmel rpannuei T,,, 
KOTOpad MpeyctaBaer coOoh KpHByio JIanyHosa. | 
PaccmMoTpHM rpaHHyuHylo sajlauy 


Of (x) = a, (t) ©] (ct) +O, (t), + ET), 


Torja pelwenua 3amauu (9) qaloTca cbopmMyviamMu 


| 

| 

rye a,(t) =a(c(t)), 56, (ct) = 6(o(s)); o(<) —ynKuna, OOpaTHaH Kk wo (Bel 

©* (2) = OF (o* (2), (2) = ®F @ (2). | 

Mer cBemm s3aqauy (9) kK 3aqaue Bua (2); O60Oulad HsBeCTHDIH MeTO, 

w3yueHna 3ajjauH (9), MOXHO HCCeOBaTb ee TPH MeHbIMHX OrpaHHueHHAx, 
HalaraeMbIx Ha « (f). 


TOumucckHH MaTeMaTHUeCKHIi MHCTHTYT Ilocrymua10 
um. A. M. Pasmay3e 7 VII 1958 
Axaylemuu Hayk Tpy3sCCP 
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Jloxkzann Akanemuu Hayk CCCP 
1958. Tom 123, M5 


MATEMATHKA 


WM. X. XAUMPYJIJIUH 


O HEKOTOPbIX BECKOHEYUHbIX CHCTEMAX 
JIMHEHHbIX AJIFEBPAMYECKWX YPABHEHHH, PASPELUAEMbIX 
B 3AMKHYTOH ®OPME 


(I7pedcmaéaexo axademuxom II. $1. Kouunott 15 VII 1958) 


B HaCTOAMLeH 3aMeTKe HCCIEMYIOTCH CHCTEMBI CJICTYIOULUX BHJIOB: 


Xn =e > An—rXp = as (n <a 0), 


k=—oo 


Xn DS On, wXe= dn (OSnN<p—}), (1) 


k=—oo 


Xn + >) CompNe = Orn Demat): 


k=—oo 


Oe + >} [1 + e2kniim dee pate eXm—LDeni|m] An—pXk = di (1 a 0), 


k=—oo 


© 
tat a Djs Wert er + ei NE | Geet —ide MON), 


k=—oo 


Tye m— Wesloe NOORKUTebHOe UYHCVIO. 

Ucnomp3yerca HekoTOpad aHaJIOrMa MX C WHTerpaJibHbIMH YpaBHeHHAMH THA 
cBepTKH (7) HM CHHryJApHbIMH WHTerpaJibHbIMH YpaBHeHHAMV, Apa KOTOPbIX 
OCTaIOTCA HHBapHaHTHbIMH TIpH MOACTAHOBKaX HeKOTOPOHM TpyNb!l jpOOHO-/MHeH- 
HbIX TpeoOpa3opannH (®). B KauecrBe alilapaTa UcCJIeqOBaHHA YyKa3aHHbIx 
CHCTeM IIPHMeHsAIOTCA MpeoOpasopanna Jlopana* (°) HM Teopya KpaeBbIX 3aay 
aHaJIMTHYecKHX (yHKunH (1°). 

OjWH Klacc 6eCKOHeUHbIX CHCTeM JIMHeHHbIX avire6pawueckux ypaBHeHHit 
C€ pa3HOCTHbIMH wHyeKcaMH paccmoTpeH B paOorax (°, ). AH. H. Denby 
paccMaTpHBaeT GeCKOHeYHbIe CHCTeMbI, CBA3aHHbIe C 3aayamMu O MOsyOecKo- 
HeEYHbIX Tepvoyquyeckux cTpyktypax. Mpr OyyeM nNoub30BaTbCA TepMHHOJIOrHel 
pa6orpr (°). 

Jaa mpeo6pasopannit JlopaHa uMeeT MecTo CJleyloulad TeopeMa O CBepTKaXx. 

Teopema. Ecau nocaedosameabnocmb {app} Ll npu arodom p us ompes- 
Ka [%, By], a {Xn0"} Ely npu awm6om op us ompesKa |%, Bo] U Max (%, %)< 
<min (P;, 82), mo: 


fos) 
* TIpeo6pasopanuamu Jlopana HaspiBaioT coorHomlenua A(z)= YL a,z” (r<|z|<R) 
; n=—oo 
1 A (2) 
4a, =-— ——dz (r<ep<R, n=0, +1, ...), CBaAsbIBaloMMe MoCefOBAaTeJIbHOCTb 
n Oni girl 


| = 
{a,} w dynKkuuio A (2). 


1) {o" > an eXe € i, npu arom p us ompesKa [MAX (%, %), Min (81, Bo)I; 


k=—0o 


2) A(z) X (2) 6ydem us06 pasicenuem OAA | y anne} 
k=—oo 

Jloka3aTeJIbcTBa He IIPHBOJHM. 

§ 1. Paccmorpum G6eckoneunyio cucremy (1). 

Cayuan |. Hycts 


a ts = C 
ln |< ea lonl< ae (Ope =< ly M see {ips Gite, ay 
{b;, n} CIS WSO, Tee PEM) ASL G(r) Ca sD): 


Pewee cucTeMbl GyeM UCKaTb U3 Lp. 
Cuctemy (1) 3amuuem culeqyrouyyM oOpa3som: 


tnt SY) GnotXe— dn = ony (N) (iz wore ky Ole aie (4) | 
k=—oco 

Xn + > On, RXk — dn = 0 (130/41. Seip — 1) (5) 
k=—oo 

Xn DS) Crate dn = Oy (P—1—n) (A= 1,010.) 
k=—o 


rye y(n) = 1 npu n>O u y(n) =0 upu n<0. 
Tlepexoqa B cooTHowlenuax (4) u (6) K w300paxKeHHAM Ha e]HHHUHOM 


co 
OKpy2KHOCTH (A (ae >; te pd iri 1), nipuyeM K CJleqyrourel 3aqaue: 
n=—oo 
Halitu npegenpupie 3Hauenua dynKkunh Q(z) u Q (2), ana- 
JUTH4YCCKHX COOTBETCTBEHHO BHYTPH H BHEe eCAHHHUHOR 
OKPYXKHOCTH, NpuHHagqmexamue Ha KOHTYpe Ksaccy Ly wu 
YHOBMETBOPAIOMNe KpaeBOMY YCMOBHIO 


p= 


se ASC dA (L) n 
OF) =p 42 O+ Toe [D (1) + DY ond |=, 
n=0 
fos) ol a 
rye QF (t)= > One l(b) — », OpEP MOG, LOT tes nO peg WO JI KH bE 
n=0 n=—oo 


ObITh TAKUMH, UTOOK! YROBMETBOPAMHCH YpaBpHeHusa (5) np 


p—1 
: O- (t) + ¥} o,t "+ Dit) 
ead n=0 t 
Me ri \ Se dee (eae et (R30; Sel eae (7) 


ee] 
IIpu peuiewwu sToH 3ayjaun ucnomsyerca peuleHve saqaua Pumana Coe 


B cBash ¢ mpeqmouoxKeHHAMH, HaJlOxKeHHbIMY Ha KOS(PPMUHeEHTHI GecKOHeUHOIt 


1+ A(t 
CHCTeMBI, (YHKILMA a OyqeT yOBNeTBOpATD ycuoBMio Tenpyepa *. 


Popmyia (7) qaer ucKoMoe peuleHve cucTeMBI (L): 


* Ie > ry 
YCJIOBHA, HaJIOXKCHHbIC Ha KOS@(puILHeHTbI 3afaHHOH CHCTCMbI, MOryT ObITb 3HAYHTeJIbHO: 


Sees CCH BOCMONb3OBaTECH pesybTaramH Vi. B. Cumonenko o peieHun Kpaesolt 
Salaun FHMaHa C HeMpepbiBHbIMH KOSippHuHeHTamH (He oMmy6/MKOBaHO; joKan Ha IV Bce~ 
COlO3SHOH KONepeHuHH No TeopHu dyHKunit) 
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| 
| 
| 


s M 
Cayuan II. Ilyctp [On| rgh ers bee ae (Oh eo 0, 
M=const), mocmegopatembuocta {b;n0"} (i =0, 1, ..., p—))- utd 
Mpuhaqexat /, npn JOOOM p u3 orpesKa [«, B]. Pemenne GecKoneuHoli 
cuctTembi (1) OyqeM HcKaTb B KJlacce MOc/eqoBaTeMbHOCTeH, yOBsMeTBOPAIONLX 


YCuIOBHIO {X,0"} €/, MIpH mM060M p H3 oTpesKa [«, B]. Dror Kmacc MaKCHMaJIbHO 
WIMpOKHH H3 JONYCTHMbIX. 


B sToM culyyae B M300paxKeHHAX MTOJIyUMM KpaeByre 3aqauy Ha C/IOxKHOM 
KOHType CO CJIeQYIOULMMH yCJIOBHAMH: 


H+ AOQlX¥O©)—DO®=27 (6), [cies 


MOR eoAems 3 On, 1S == 8, 


n=0 


fre X (0), QF © wu Q (C) MOuKHbI ObITh TpeebHbIMH 3HaveHHAMA CyHKUHIi: 
X(z), avasuTwuecko B Kommune «<|z/<8; Qf (z), ananuruyeckoii lIpu 
[z|<a, u Q° (2), ananuruyeckot mpu |z|>>8. Kak u B npexbiqyuem curyyae, 
Wo, @1, ..+, Mp1 MOFyT ObITb HCHOMb30BaHbI TIpH yAOBMeTBOpeHnH (5). 

Peiienne OecKoHeuHOli CHCTeMBI HaXOQUTCH epexoqOM K OpHrMHasly oT 
<pyHKuHH X (2Z). 

§ 2. PaccmorpuM cucTtemy (2), mpeqmouarad BbINOJIHeHHbIMH ycJIoBHA (3). 
Petmienve {x,} OyqeM wcKaTb B Ksacce ls. 

Bpolla, aHaslOrHuHo TpeAbIqyuleMy, @, HW Mepexoqa kK Us00paxKeHHaM, 
OyJIeM HMeTb 


i 


) X(t) + AW) SX fo YI-— D (t) = 2), 
ee (8) 
X (t) + C (t) >| X [wy (t)] — D(t) = Q (0b), 
v=0 
irge w,(t), v=0, 1,...,m—1, Upeyctrapastor rpymny BpalleHHa (o, (t) = 
f= erin) yy |t| = 1. 
_ Tlytem uckmouenua X [o,(t)] (v=0, 1,...,m—1) ua coornomiennit (8) 
“MOX%KHO TIPHHTH K KpaeBOH 3ayaue PuMaHa JIA aBTOMOpdHbIX (PyHKUMA OTHO- 
! m—1 
|CHTeJIbHO D> Q* [a, (t)] ¢ KpaeBbIM yc0BveM 
Fan 
m—1 

m—1 1+ >) Ale, )) ma 

>) Ole Ol= Spee oe IO 

=0 1+ >) Cla, (d] v=0 

v=0 
Wed! 
>| {A [o, (]—C lo, @)]} ma 
a Sal — > D [o, (t)]. 
1+ )) Cle, (4) oat 
v=0 


| Beanuvapr Q* (t) naxoyaTca pellieHvem 3ayauM O CKauKe 

m—l 

YS} (Q* [e, (4)] + D fo, ()}} 
| QF (¢#) — Q(t) = [A (1) — C(O] = —— 
1+ ¥ Alo, O] 


v=0 


Ucxomaa dbynkuua X(t) oTbickuBaeTcA U3 YCJIOBHI (8). Pemenve 3aaHHor | 
CHCTeMbI TloslyuaeTca 0 (bopMyie 


m—1 
[AM+C()] S) t[o, (] + Dla, ()) 
feeniey ulema St + | 
TL { 
|ta \ 2{1+ ¥ Ala, Ol} | 
v=0 
m—1 
EA (x) —C (a)} >} (Ot [o, (2) + Da, (2) 
4 ar dt 
a Qni 1 eh prt? 
17 [=1 1+ >} Alo, ()] 
v==0 


(7 == 0, S15 an): 


TIpeqioxkenHaa BbIle MeTOJMKa TO3BOJIZET UCCJICJOBATb TAKKE 6ecKoHeu- 
Hble CHCTEMbI CIE AYIOULNX BHJIOB: } 
co m—l 


Xn te My » CTS weph= ds (n a Pi), 


k=—oo v=0 


co 
Xn Ae Ds Dieter (P1<nN< pa— 1), 
k=—oo 
co m—l 
oe + »; > Co ie IS EE = ihe (Po r< n); 
k=—oo v=0 
i=) P2—1 (oe) 
Xn + >) An—kXp + >} Dn, RXk + > Chia Xny a. Ube ek 
k=—oo k=p, k=P2 


B 3aksuoueHve TIpHHouly ray6oKy1o OarofjjapHocTb pyKOBOJUTeTO paborbt 
nmpop. ®. JT. Taxosy. 


PoctoscKuit-Ha-Jlony Iloctynmuao 
rocyapcTBeHHbIi yHHBepCHuTeT 15 VII 1958 
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Joxusane Akagemun nayx CCCP 
1958. Tom 123, Ne 5 


MEX AHHKA 


B. A. CKPHITKHH 


YCJIOBUH HA YAAPHbIX BOJIHAX B OBLIEM TEOPHH 
OTHOCHTEJIBHOCTH 


(ITpedcmaeaeno axademuxom JI. H. Cedoeum 1 VIII 1958) 


BpiBOATCA YCOBUA Ha yapHbIX BOMHAX WA UeabHOH CxKMMaeMOli Cpelbi 
3 OOIleH TeOpHu OTHOCHTeNbHOCTH. IloKa3biBaeTCA JIA WeHTpasbHO-CHMMeTpH- 
eCKOFO MOJIH, YTO KOMNOHEHTbI MeTpHYecKOrO TeH30pa 4-mpocTpaHcTBa Henmpe- 
)DIBHBI, A HX MPOMSBOLHbIe PaspPHIBHbIMpH Mepexoyle yepe3s yapHylO BonHy. 
YkKa3aHbl YCJIOBHA Jia MepBbIX H BTOPbIX MpOW3BOLHbIX KOMMOHeHT MeTpnue- 
“KOTO TeH30pa Ha YapHOH BOJIHE B OOIIIeM culy4ae. 

1. BaeReune. Jipuxenne ufeaibHOH %UAKOCTH B OOWeH TeOopHH OTHO- 
“ATeEJIBHOCTH ONMCbIBaeTCA CJleYIOUleH CHCTeMOH ypaBHeHHH: 
ypaBHeHHA COXpaHeHuaA NoHOrO 4-ummyapbca (') 


) 


sor W(— g) (wu! ut — gitp + t*)] = 0; (1,1) 


;paBHeHne He€pa3pbIBHOCTH 
—; (V —gout) = 0. (1,2) 


37lecb 9 — OCTATOUHAA MJIOTHOCTbh; p — aBJeHHe; w — TensOBad (PyHKIMA eyH- 
tbl COOcTBeHHOrO O6bema; g* — KOHTPpaBapHalITHble KOMMOHEHTbI MeTpHYecKoro 
‘eH30pa 4-mpocTpaHcTBa C OCHOBHOH KBaflpaTHyRol dopmoh ds? = gyxedxidx*; 
— g) =| Det (giz) |; * — mceBgorensop NoTHOCTH SHeprH — MMMyJIbCa rpaBu- 
hauMoHHoro mos; wu! = dx? /ds—4-ckopoctb uacTuubl. JlaTHHcKHe WHJeKCbI 
ipoGeraioT 3HaueHna 0, 1, 2,3; BcTpeyatouMecaA HM>Ke TpeyeckHe HHJeKCHI 
)THOCATCA K MpOCTpaHCTBeHHBIM KOOpMHaTaM MW MpHHMMaloT sHaueHHs Oe ok 
(Bak bl MOBTOPAICIIHHCA HHeKC OOO3HayaeT CYMMHpOBaHHe. 

Ypapuenua (1,1) sBAAIOTCA CJIEICTBHAMH YpaBHTaHOHHbIX ypaBHeHHi 
Simutetua, KOTOPble MbI BO3bMeM B Bue (7) 


aniké 
ax! 


=(— g)(T* +t); (1,3) 


it lel Pla A eee g gin — fas km)\- 1.4 
We eee ee e*")}; (1,4) 
\ a TCHSO) 3Hepruv — HMIlyJIbCa MaTepHi, B CITY 4ae Hea vIbHOU 2XKHJKOCTH OH 
yMeer BU] : 
| T® — wuiut — gitp, (1,5) 


| = 8xk/c!; k—rpaputauonnas wocroanHad HbloroHa; c— CKopocTb cBeTa 
|) BakyyMe. 
29. YcnoBUus Ha yRapHok BouHe. YuntTbiBasr, TO 

d dx* 


0 
= yfoae? ry Ope ee 
UL ee ax Dr ror eee “Te 


1 


H UCHOIb3yA ypaBHeHue (1,2), cucteme (1,1) MoxHO TpuyzaTb Buy 
er, eh ’ ; 
We g pu al a [wu ut — gp + poy) = 
= 5 ((— 2) lp (g* — gor) — tH + tos. (2,1 


Bmecto judiepenuuambHbIx ypaBHeHuit (2,1) u (1,2) mpu BbIBOye ycuoBnt 
Ha CKauKaX paCCMOTpHM B KaueCTBe HCXOJHbIX MHTerpaJibHble ypaBHeHHA | 


“7 | (ag) (wutu — giop + 1) de = 


= \ [p (g — gu) — t* + t0*] (— g) nade, (2,2) 
“iz | ou WY —gdt=0, (2,3) 
5 


* vo o 
re t 3 — MpOCTpavcTBeHHBIA *kKUKHH o6bem; dt = dx'dx*dx?; ¢ — NoBepXHOCTb> 


orpaHnyunBaloulad OObeM 73; flg— BeKTOp BHellHeli HopMamH K o. YpaBuenus (2, 2} 
u (2,3) MOmHOCTbIO SKBBaeHTHD! ypaBHenuam (1,1) u (1,2) B o6mactu, rye 
NOAbIHTerpaJIbHble (PyHKIMM HelMpepbIBHO AudpepeHUUpyeMbl, HO ABJIAIOTCH Gowtee 
-OOU[MMH B TOM OTHOINCHHH, YTO COXpaHAIOT CMBICJI H TaM, rye HelpepbIBHOCT. 
MOABHTerpayIbHbIxX (PyHKIMH HapyllaeTca, pH YCJIOBHH, KOHeYHO, YTO ie 
MeCTO HHTerpHpyeMbIit paspbIB. 

Bocnosb3syemea Metogom JI. HW. Ceyoza Bpipojla ycJIoBHi Ha sei 
CHuIbHOro pa3ppiBa (7). [lycra 4 — U3O/IMPOBaHHad KYCOUHO-Tla {Kaa MOBEPpXHOCT 
pa3pbiBa, JBMxKYyiUladcad C HOpMaJIbHOM CKOPOCTBIO | D ¥ WeuMKOM JiexKalllad BHYTP 
OObeEMA 7s, HeMOABHXKHO C Heli CKperieHHoro. 73 coplaaeT B paccMaTpHuBaembI 
MOMeCHT BpeMeHH c tz. Jina moOoH cbyHKunH A(t, x1, x*, x?) wMeeT Mec 
PaBeHCTBO 


op \Ade= | Ade +A (Di — 0 ma) do. (2,4 


Ts ae roy 
3 


roe D,—HOpMadbHad CKOpocTb Ha pOBeHTOgm ¢ OObeMa t3. Sameyan, UT 
MIpH CTATHBaHMM OObEMa tz K ToBepxHocTH UY —— r\ ad CTPeMHTCH K HYJE 


Ts 
PaBHOMePHO OTHOCHTEJIbHO 7, MbI OJIYYHM, lpHMenss (2,4) K ypaBHenuam (2,2 
Hu (2,3): 


[(— g) {wuu! (D — vn) — p (g® D — gi*n,) + t°D — tng}] = 0, (2,5 
[o V — gu? (D — v,)] = 0. (2,6 


KsajpaTHble CKOOKH O603HaYaIOT CKaYOK 3aKJIOUCHHBIX B HHX BeJIHUME! 
Ecau D=0, g®=1, git = — 6, to (2,5), (2,6) nepexoqar B ypaBHeHH 
‘CNelMaJIbHOH TeOPpHH OTHOCHTeJbHOCTH (3): 


[wu°u*ng] = 0 — HenpepbIBHOCTh TloTOKa SHeEprHu yepes ¥, 
[wuPutn, — pn®| = 0 —HenpepbiBHOCTb NoTOKa uMMyvbca, 
[ou*n,] = 0 — HelpepbIBHOCTb MOTOKa Maccbl. 


3. WeuTpadbyo-cuMMeTpu¥ecKoe Nome, B stom camyyae np. 
(Pa eee) (EPO) 
Zo =X, gyu=—eh, goo=—r?, gog= —r*sin%™, g,=—0, ij; (3, 1 

ds? = e’dt? — edr® — r? (d6? + sin?6 do), (3, 
H ypaBHeHH TATOTeHHs UMeIOT BHA (1) 
800 


—xTi =x evte™ + pe” =e a == 1 
eY — ery? r r2 72? 
Siar == yf AE Sb Av’ 4 o 2 
Sa Pgh — ee a (v" sty vy fos jes. A ot) 
gerd Bl) De Rage: 2 Ge te me ee 
) A,,2 
ee Tes ee ee 1 
0 € 2 — ery? e r2 Tall NETO (3,3) 
v 
e” — edy* ae 


Ae & = W— p— BHYTpeHHAA 9Heprua NoKOA; v = dr/dt; ToUKOH O603HaueHO 
(up epenumpowanne no t, wiTpuxom —no r. 
Jlerko BHJeTb, 4TO cucTema (3,3) SKBMBaIeHTHa CucTeMe 


” vy ve Se 2 iv 2e” ¥ 
eta r)—ek+e—t)-Fd-a+S, “oy 


(3,5) 


ew 


{fe — N—v+ntal, a=+VOtyp—4eow © 


Orauuuple or HYJIH KOMIIOHEHTBI TIC€EBYOTCH30pa SHEPrHW — MMMyJIbca TpaBu- 
aUMOHHOrO IIOJIA PaBHbl 


S—— 


4m Se. ctg? 0 4 x 

) OD) oe AV ss EN 

| d we Ig ( r wien fcr r ), Ot ee ae 
On ot eee jpemon? t emetetin epictet6.° 14 (3,6) 
t — (@ re ctg 6, is —— x e ies (» ae oe it. + +) 


ime 


est 7 
= ee, CO (= +¥'), 
e* Wh 3 eo e-v 32 ——V av —r y/2 oN r’ 
POPE AA Tr Tea hay Pa ag 8 dia 


il 


a) Se 
2ur2 


) 


(— g) =e*?"7' sin? 6, (3,7) 


ema 
r2 


| Tonaras B (2,5) nocteqoparenno i = 0, 1,2, u ucnompsys ypasHenus (3,5), 
1,6), (3,7), MbI rloyyum 


[r? (6 sin? 6 + e* cos 20)D] = 0, _[r?e’ cos 26] = 0, (3,8) 
[AD + ev] = 0. (3,9) 


| H3 (3,8) cleqyeT, YTO KOMMOHEHTbI MeTpHYecKoro TeH30pa OCTAIOTCA Helipe- 
‘BHbIMH MPH Mepexoye yepe3 NOBepXHOCTb CHJIbHOrO pa3pbiBa. (3,9) HamaraeT 
(MOBHe Ha MpOW3BOJHbIe 9THX KOMIIOHEHT. ; : 

| 4. 3agqaua Kouwn. Moxaxem, 470 3Ha¥eHuA Mpou3BOHBIX hy), M2) Ye)» Ye) 
|OHOH CTOPOHbI NOBepXHOCTH pa3pbIBa 4, KOTOPy!O MbI OOO3HAYHM (2), MO2KHO 
| ocHOBaHHH cooTHOWeHHH (3,9) Hu (2,6) BbIpa3HTb Yepe3 3HaYeHHA HX Ha 
\yrol cropoHe, KoTOpyo MbI OOo3sHauMM (1): Aq), Aq), Ya)» Ya)». Upn stom, 
ldeuHO, CuleqyeT H3 ypaBHeHHA COCTOAHHA Cpebl BbIPASHTb p= P(p,&), a MA 
Je WM VU BOCHOMb30BaTbCA ypaBHeHHaMH (3,5). JlevicTBuTeIbHO, oOaBiAA 
3,9) u (2,6) aBa ycnoBusa MomOCcKH 


A(t)? j dvo(t) __ ‘ 
‘of d =i + Dido, a = Yo) + Die), 


ho (¢), Yo (t) -— 3Ha¥eHMA X HM ¥ Ha MOBeEpXHOCTH paspbiBa L: 1 = fo (t), 
\=dr,/dt, mbt nomyuaem 4 ypaBHenua ANA OllpefemeHHA Key, Ne), Ye), Ve): 
h3ax. 1097 801 


Ira cucTeMa UMeeT OHO TPHBHAaJIbHOe PellleHHe v2) = hay, Aw) = Ma), Yo), =Vap 
Yoy= Yi)» COOTBETCTBYIONee HEMPepbIBHOMY H3MeHEHHIO TIpOMSBOAHbIX. ECAH [BH 
YKeHHe XKHJKOCTH W3BeCTHO C OJHOH CTOPOHbI MOBeEPXHOCTH paspbiBa, TO 3aflaya. 
O J[BEDKeHHH C fpyroli CTOpOHbI CBOAMTCA TakHM OOpa30M K pelleHHIO ABYX 
ypapHennit (3,4) u (1,2) Broporo nopsqKa OTHOCHTeMbHO h(E, Tr), v(t, r) © jlame 
HbIMH Koum ua &. 

5. pousBombuo0e nome tTxaroreHus. Ecam 3 ypaBHeHHit (1,3 
wu (1,2) HW ypaBHeHuA COCTOAHMA CpeAbI MCKJIOUNTh P, P, &, vi, v2, v?, TO mpob4 
jleMa CBOJUTCH K pelienuio 6 ypaBHeHHii oTHOCHTeIbHO 6 cbyHKUMi gi; (x*), Tak 
Kak 4 43 HAX MOryT ObITb BbIOpaHbl UpousBo/bHO. IIpu sToM Mb! WpeAmouiaraem, 
yTo (byHKWMH g,; (x*) HelpepbIBHBI, a HX MpOM3BOAHbIe MoryT TepleTb WHTerpH- 
pyeMble pa3pbIBbl Ha H3O/IMPOBaHHbIX THIepmoBepxHocTsAx x° = f (x*, x”, x°). 
SamenuM (1,3) WHTerpaJIbHbIMA ypaBHeHHsIMH | 


VA mydS3 = \(r Pad) (a aes (5.1) 


S; T4 


rye %4—4-0o6bem; S,—raajKasi runepnopepxXHocTb, orpaHHUMBalollai 7a; 
fly —BeKTOp BHelHeli HopMasm K Ss. Ecam nopepxHocTb pasppipa L: x° = 
= f (x!, x?, x3) uemmKoM jexKHT BHYTPH %, TO, B CHsIY Mpeyiomaraemoi MHTerpHl 
pyemoctu dbyukuuii Tu ¢, uarerpan mio t% B (5,1) crpemutca K HymI0 Tp 
crarupannu S; kK XL, HW Mb Hosyuaem 


nik! Aiea, oF 
Tlockompxy (cm. (1,4)) 
hi npn [s: ==, 


TO H€3aBMCHMBIX cooTHOWeHHH (5,2) Oyyer 6. Torga, ecu ge, (een? 3) 
= g, (fF (x7, x°, x8), x1, x°, x), TO, HoOapnad K (5,2) 6x 3=—18 ycnoBA 
MOMOCKH TepBoro ropayqKa 

Ogi . $8 Of Bit 


Ox% x0 AOx* | ax®’ 


Cie 


nomwyunm 18-|-6 = 24 ypaBHenua JIa onpeyesenua 24 TepBbIxX MpOH3BO]HbE 

Og, / Ox". 
Tak Kak B OOWIeM CJlyyae ypaBHeHHe Hepa3pbIBHOCTH OyeT. coseprKat 

TpeTbH MIponsBo_uBIe (byHkKunii 8; (x*), TO MbIl JOJDKHbI yKa3aTb YCJIOBAA UW J 

BTOPbIX IIPOH3BOJ\HbIX, YHCIO KOTOpbBIX paBHO 60. TakoBbIMH SIBJIAIOTCH: 
1) 9X6 = 54 ycjoBAA MosocKH BTOporo NopsAyKa 


Ogr k O87, k 08; & of 
axe an Oxa + Ox0 Bae D Ki 1g 25 3, Ga 0, i Zi 3, 
Pe 
ge == Bij (oper 285i o 
Sij, k ax* 2 Sij, k axk z 


Xo==f (x1, x?, x8) 

2) 5 ypaBHenui, nowyyaromnxcna “3 (1,3) nocme ucksmoueHHHA Pp, ¢, v!, v?, ut 
3) ycsoBue (2,6). 
TakuM. OOpa30M, H B OOMIeEM CJlyuae MbI NPHXOJMM K 3afaye Cc J\aHHbIN 
Kou Ha, MOBepXHOCTH CHJIbHOrO pa3pbiBa. 


Matematuyecknit unctHtyt um. B. A. Crekaopa Tocry nano 
Axkajlemuu HayK CCCP 18 Il 1958 


WHTHPOBAHHASA JIMTEPATYPA 


1 Jl. Jlangay, E.Jliugwmun, Teopua noma, M.i— JI., 1948. 2 J VU. Cenol 
Ilnockne 3aaun rupoynHaMukn vu aspoqunamukn, M.— JI., 1950. 3 A. H. Tatub Phy 
Rev., 74, . 333 . (1948). ‘ 
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Horuaye Akawemun nayr CCCP 
1958. Tom 123, Ne 5 


TPHIUPOMEXAHHKA 


B. WH. 3YBKOB 
OB HCMAPEHMM WIAPHKOB TBEPJIbIX TEJI B NMOTOKE FA3A 
(ITpedcmaeaeno axademuxom B. B. Mlyaeiixuneim 26 VII 1958) 


IIpoueccy ucnapenust Kaleb MOCBALIeHbI MHOTOUNCeHHBIe padorbl. 3Ha- 
UHTeJIbBHO MeHbINe BHHMAaHHA yfleseHO HCHapeHHIO WapuKOB TBepLIX Te B MO- 
ToKe rasa. Mexyy TeM, H3yYeHHe KMHETHKM UCMapeHuA TBEpAbIX Tel, B UaCTHO- 
CTH IlapHKOB, MpefCTaBsAeT HE TOJbKO CAMOCTOATEJIbHDIT HHTepec, HO HMeeT 


Puce. 1 


f 

/oubuOe 3HaueHHe WM JWI HUSYYeHHA 3aKOHOB HCMapeHHA %KUAKOCTH. B camMom 
ese, Kalua 2%XMQKOCTH MIpwM UCNapeHHu CoxpaHsAerT cBolo ccbepnyeckyio dopmy, 
/e3aBHCMMO OT TOFO, KaK Het MCMapeHue C pasJIHYHbIX UaCTeH ee MOBePXHOCTH. 
3 culyuae xe WapukKa H3 TBepforo JeTy4ero BelllecTBa C TOM CTOPOHI, C KOTOpoli 
(CilapeHve Her Ooslee WHTCHCMBHO, pasMep WapwkKa yOpiBaeT OpicTpee, HM M0- 
TOMY MOJLyueHHaA B pesybTaTe HCMapeHuA (opMa Tesla MOMKeT yKa3bIBaTb Ha 
laclipefleneHve CKOpocTelt HcnapeHuA MO NOBepXHOCTH OOyBaeMOro NOTOKOM 
joula. 

| B sonpoce 06 HcnapeHuu c pa3iMuHDIx YacTel c*epbl Np OOAyBaHHN ee 
JOTOKOM ra3a HecyllecTByeT MoKa eAMHOK TOUKN 3peHHA. JI. C. Jle6exs3ox (*) 
jauTaeT, uTO HCMapenne C THIVIOBOM uaCTH MpOHCXOLMT, HO OHO 3HadMTebHO 
)eHbilie ucnapeHua C MOCOBOH YacTH H TpyHO onpeenumo. A. C. Upucos (?) 
jooOule OTpuilaeT HawMuHe HCMapeHHsA Cc THIOBOH uacrH; HampoTuB, B. I. Jle- 
lau (°) moKa3piBaeT, UTO HCMapeHHe C THVIOBOH YaCTH MOKeET OpITbh YYTEHO HM UTO 
40 CpaBHuMo C HcrapeHvem c 06oBOli uacTH. ; 

|, Aprop mocraBYsI CBoeH WeslbIO HCCeOBaTh CKOPOCTh HcMapeHusA B pa3sJIH4- 
}IX "aCcTAX Cibepbl. O6AyBaemoli noroKom. Jia sTOrO Opi MCMOAb3OBaHbI IWa- 


3* 803 


I 
| 
1] 


pHKM HadraiuHa HM KaM(papbl, KOTOpble CpaBHHTeJbHO JlerKO HCiapAIOTCA Mph 
OOAyBaHHU MX MOTOKOM UpH OObIUHbIX TeMMepaTypax. 

HadranMuopblit WapHk (WIA Wee U3y4YeHHA KMHETHKH MCNapeHuA MpHMeHsAI 
@pécaunr (*). [HapuKu roroBuiuch M3 pacniaBleHHOrO HapTainHa WAH KaM- 
(apbI H C MOMOLIbIO NOABeCa yKpenAMCb y OCHOBAHUA TpyObl, CossarouleH ra30- 
Bhi MoTOK. Uepe3 onpeslesieHHble MpOMexKYTKH BpeMeHH Wapuku cotorpadu- 
pOBalMCb HM MO PoTorpauAM ONpeseiAMMCb CKOPOCTH HCMapeHHA B pa3/IMUHbIX 
yactax cdeppi. Jia onpeyeieHud oOulero KOIMYeCTBAa HCHapsAloulerocsa B efH- 


Puc. 2 


HHILy BPeMeHH CO BCel NOBepXHOCTH BelllecTBa WapNK 4Yepes Take xe MpOMe- 
2KYTKH BPeMeHH B3BeLIMBaJICA Ha Becax C TOUHOCTbIO Jo | mr. CKopocTb moToKa 
B OMbITax H3MeHsacb or 0,5 no 10 m/cex, a Temnepatypa or 15 yo 100—120°, 
TaK 4TO HadbTraiwH HCMapsAcA Takx%Ke HM B XKUAKOU dase. | 
IIlpopeqenuble HccieqoBaHHuA MoKa3aJu, | 


—- yTO’ B KMHeTHKe HCHapeHuA HadTasinHa B. 
( *KUAKOH wu TBephoH dbasax HeT HHKaKOk 

a pasHHubl. YOpiib BelllecTBa B eJMHMILy Bpe- | 
MeHM B 9THX ClyuaAX pasiMuHa, HO KaueCcT-| 

| BeCHHO Mpollecc mpoTekaeT OHHAKOBO. OTC 
'S vi MO3BOIMIO HaM paccMoTpeTb UcmapeHne 
Sle BelleCTBa B TbIIOBOH HB JIOOOBOM uaCcTAX, 
ia a Tak>Ke B MeCTaX HaMMeHbIero UCMapeHua. 
Ha puc. 1 mpuBeeHbl mocsieqoBatestb- 

A i - e mm Hble KOHTypbl Mcnapsiouleroca wWapuka Had- 

( 2 TasHHa JMaMeTtpoM 2 MM IIpH TeMlepatype 

45° uw cKkopoctu noToka 7 M/ceK, CHATHIE 

Puc. 3 yepe3 HHTepBaJIbl BpeMeHH OT 1 fo 2 Muu. Ha 


pvc. 2 xopolwio BHAHO, 4TO HCMapeHHe wla- 

pKa He HJeT paBHOMepHO MO BCeH MOBepXHOCTH — BHJHa 30HA HaHMeHbIlle- | 
ro HCMapeHuA, KOTOpad [eT NOBepXHOCTb WapHKa Ha JIOOOBYIO HW TbIOBY1O) 
yacTH. SoHa HaHMeHbilero HCNapeHHA HaXOMMTCA B MecTe cpbiBa cCTpyl oOzy- 
Baloulero NOTOKa. Ota 30Ha OOpasyeT C WeHTpOM wWapuka yroul B 200°, 4To He: 
BNOJHE COOTBETCTBYeT SHAYEHHIO yruia, BLIuHCAeHHOMY JI. C. Jlei6eH30Hom (?)., 
@MopmMa wWapnka HadTaiwHa OKa3alacb MoJOOHOK copme, nosmyyeHHod 

T. A. Axcenbpogom (°) B onpirax no pacTBOpeHHio WapHKOB COIN B MOTOKe: 
%KHJLKOCTH. 
Uccieqopanne (popMb! OOoBOH H THIIOBOH YaCcTel MOKa3bIBaeT, TO 9TH YACTH| 
MCMapAIOTCA C pa3/IMYHbIMH, HO BMOJIHe CpaBHHMBIMM NO BeJIMYMHe CKOPOCTAMH. 
Kak 060Ba4,Tak H ThLIOBAA YACTH MOBEPXHOCTH COXPaHAIOT B MepBOM npHu6u-} 
%KEHMM CPePHYHOCTh, MCHACTCA Ke JIMMWb pagquyc cdeppl. Dro HaGs1OsenHe Nosi-} 
HOCTbIO CoriacyeTca Cc BpIBOfamu I’. Jlesuya (*), cormacHo KOTOpbIM ucmapenne} 
C TbIIOBOM 4YaCTH MWlapHka He TOJIbKO CpaBHHMO C HCMapeHHeM C JIOOOBOL YacTH,, 
HO B ONpeflevIeHHbIX CJlyYaAX MO*KeT ObITb GoObille MociesHero. B To xe Bpems | 
CHM2KeHHe MCNapeHWA C NOBEPXHOCTH Wapa OT TOUKH HaOeraHHA MOTOKa K Me- 
CTY CpbIBa CTpyH Ka¥eCTBEHHO NMOATBepxaeT XapakTep H3MeHeHUA ANddbysnoH-; 
HOrO MOTOKAa NO NOBepXHOCTH Wapa, BbIyMCAeHHbIM B. I. Jlesuuem (*) Ha ocHoBe> 
PHApOMHAMMYeCKUX pelcTaBleHuit. | 
BpuncnuB 0 pakuycaM ciep MOBepXHOCTH JIOOOBLIX VM TbIIOBbIX yacTeli,, 
MbI HallllM, 4YTO 3aBHCHMOCTb W3MeCHeHHA UX OT BpeMeHM JIMHeliHad, mpHueM| 
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NOOOBOH 4aCTH COOTBETCTByeT TpsAMasd c OONbUUM yIJIOM HakJlOHa, T. e. O6nb- 
Waa CkopocTb ucnapenusa. tax, nockopKy u3MeHeHHe NOBEPXHOCTH Kaxkloli 
M3 nonychep cOyBaemoro Wapuka Hadranuna Bo Bpe€Me€HH MpOMCXOLHT sIn- 
HeEHHO, MOXKHO 3anucaTb dS/dt=const. S10 usBecTHO nok Ha3sBaHveM 3aKona 
Cpesnescxoro (°). OCpmHO (npu ncnapennn Kanlelb) €FO OTHOCAT KO BCeli mO- 
BEPXHOCTH MCNapsroulerces ccbeponfa (kann). B Hamem cnyyae Kak s060- 
Bad, TAK H THINOBaA Nonycdepbl cnelywT 3akony Cpesnerckoro, Tak uTo JA 
BcerO IWapWKa B IeJIOM MOXKHO Hamucath: 


(dS/dt) no + (dS/dt) 555 
2 


==<CONSt. 


Uem Ooulbille CKOPCCTb NOTOKA, TeM OovIbIlle UcNapeHHe C OGOBOH U THOBOLI 
yecTeH, HO X4paKTep H3MeHCHHA NOBepXHOCTH BO BPeMeHH OCT2eTCH OLHUM U TeM 
Ke. 

Ee Ooypiliee BIMAHMe Ha CKOPOCTb McnapeHusA WapuKa OKa3bIBaeT Temne- 

paTypa MoTOKa, KOTOPbIM OH OOjlyBaeTCa. 
_ Bpmvciup usMenenne sBenuuunpt dS/dt mpu ucnapenuu nactanuHoBoro 
Waplka AA pasMYHbIX TeMMepaTyp MOTOKa MH H306pa3HB ero rpacuyecku, 
-MbI NOJIY4HH KpHBy!0, NIpHBeyeHHyto Ha pc. 3. To, uTo 3Ta KpuBaA COBepIeH- 
HO aHaJiOrHuHa KPHBOM H3MCHeEHHA YNpPyrocTH MapoB B 3aBMCHMOCTH OT Temme- 
paTypb!l, TOBOpuT O Audpy3HOHHOM xXapakTepe UuCnapeHHA UW CyYLeCTBeEHHOM 
BJIMAHHM Ha CKOPOCTb UCHapeHHA C/OH, COCTOAMero W3 HACHIIeCHHBIX MapoB 
McMapsrouleroca BeulectBa. MMenHe ¢ 2THM COeM MH B3aHMOJeLCTByeT NOTOK, 
OOyBaIOllw WapuK. 


OneccKui rocyapcTBeHHbIfi yHHBepcuTer Tlocrymuaio 
uM. MH. H, Meunnxosa 14 III 1958 


WHTHPOBAHHASA JIMNTEPATYPA 


1 JI]. C. Jlei6eun30 Hn, H3s. AH CCCP, cep. reorp. u reodus., Ne 3 (1940); Co6p. tp., 
4, 1955. * A.C. Upucos, Ucnapsemoctb TonmnBa QA NOPUWIHeBbIX ABHraTeneH HW MeTOLbI 
ee uccmefopanua, 1955. 8B. YT. Jlesuu, Oun3nKo-xumnyeckan rugpognHamuka, Maz. 
AH CCCP, § 14, 1952. 4N. Froéssling, Beitr. z. Geophys., B 52, H. 1/2 (1938). 
5ST. A. Axkceabpogd, KX, 27, 8. 10, 1446 (1953). §®B. WH. Cpesnescekuii, 
XKP®XO, 14, 420 (1882). 
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Jloxnaagn AkaweMuH HAYK CCGGcP 
'’ 1958. Tom 123, Ne 5 


| 


TEOPHA YIIPYTOCTH | 


A. C. BOJIbBMHP 


OB YCTOMYUMBOCTH LWMJIMHAPHUECKHX OBOJIOUEK 
MPH JMHAMMYECKOM HALPY)KEHHH 


(ITpedcmaeaeno axademuxom IO, H. Pabomnoeom 4 VII 1958) 


Ilyctb tojlorad kpyroBad IWMJIMHApHyeckan [aHeJb, HMelollan HEKOTOPYI0 | 
HauaJIbHy!o Moru6b, moyBepraercH OblcTpOMy Harpy xXeHHIO YCHJIMAMH C?KaTHA 
BAO OOpasyiouelt. MccneqyemM Bee XJIOMKa MaHeM BO BpeMeHH. Cuctemy | { 
qudepenuMaIbHbIX YpaBHeHHii, OMMCHIBAIOWIMX OoMbUIMe MpOrMObl TOHKOM 060- | 
JIOUKH, TIpHMeM B Be 


D 
an V2V2 (Wa — Wu) = Wn, xx D, yy + On, yy, xx — 20m, xy ®, xy + 


| 
| 
| 
+-2®, 72 Wa, (1) 


1 
& 
1 ; 4 
aM VeV2 10 = (@n, xy)” — Wm xx Wn, yy — (Wu, xy)’ +a, xx Wu, yy — ae W, xxe (2) | 


Siecb Wy (x, y, t) — MoH nporn6; w, (x, y) — HayabHbI porno; © — dyxHK- 
IMA HalipAxKeHHH B CpeqMHHOH MoBepxHocTH; R— payMyc KPHBH3HbI Cpe MHHO!i 
mopepxHocTH; A— ToulHHa O6on04uKH; D — unsMHypHyeckaad 2xKeCTKOCTD; Y — 
YA€NIbHbIM BEC MaTepnasia; x, Y — KOOPAHHATbI, OTCUMTHIBACMbIe BAOJIb OOpasy1o-| 
meu uno Ayre; ¢—spema. Muyexcht nocie 3anaToH O6o3HaualoT AudpdbepeH- 
WMpOBaHHe 10 COOTBeETCTBYIOMIeH MepeMeHHOH, y?—onepatop Jlansmaca. B jo- 
NOJHeHve K OObIUHbIM ypaBHeHusM (1) 3//ecb BBEJ[e@H MHepIMOHHbIM ueH, OTBe- 
YalolluH MepeMeleHHAM w. 

ByjeM CuHTaTb KPOMKH TlaHeJIM WapHHpHO onepTpimu. M3ornyryio moBepx-. 
HOCTb aNIMPpOKCHMMpyeM C TMOMOILbIO BbIPAaxKeHHA Wy, = fy” Sin (xx /a)sin(xy/b), 
rye a, b— quwHa uv WupHHa Nasem. Jia HauabHoro MporHOa mpHMem aHavio- 
rH4Hoe BbIpaKeHve: Wy = fy Sin(xx/a)sin(xy/b). UogcraBuM stu BpiIpaxkenna | 
B IIpaBylO 4aCTb ypaBHeHuA (2) HM Nocue MHTerpHpoBaHuA Haliqem cbyHkuuio O., 
[Ipu sToM BbIpaxkenne Aa D OyfeT cofeprxKaTb uieH —py?/2, rae p —cpex- 
HAA WHTeHCHBHOCTb CoKHMaIOUlMX ycHMi. Jlanee noub3yeMca B NpHMeHeHHH 
K ypaBHeHHto (1) mMerojom By6uopa —Tanepkuna. Torga mpvxoyuM K HesmMHell- 
HOMy OObIKHOBeHHOMY Jlu(ppepeHwasIbHOMy ypaBHeHHIo BTOporo HMopsyqKa Ms) 
cTpesbI mporu6a fr. | 

Paccmorpum culyda, KOra KPWBOJIMHeMHbIe KPOMKH MaHewH cOumxKalorest 
C 3aaHHOH CKOPOCTbIO C, KaK 93TO HMeeT MeCTO BO MHOrMX MHCIbITaTe/IbHbIX 
MallMHax. CuuTaem C EV, rye V —ckopoctb paciipocTpaHeHua 3ByKa B MaTe- 
pale OOOOUKH; STO JOMYUeHHe MOsBOuIAeT lpeneOpe4b MHepWMOHHbIMA WieHaMH, 
OTBEYAIOWIMMH TlepeMeleHHAM UW H UV B CpeMHHOH MOBepxHOcTH. COnmxKerne 
KPOMOK OlIpeyesisem 110 (popmyuie 


ab | 
=—F\ VFO wv 2, )— Fen. +$ (on ]drdy; 8) 


806 


 — Kosdpuluent Ilyaccona. IIpunumaem e= ct. B cayuae KBa[paTHOH  a- 
He (a = 6) ypaBHenve ua crpesi mporu6a nowyuaeT BUI: 


an S{[e Bose le eat cast (Cn — 2) Cn + 


WO ue * 
dt 4p, 7p. 


2k 2 by } 
+ ae (BC; — 4onbe — GE) — Co— ca) =(. (4) 


Sjlecb BBeJeHbI CespasMepHpie mapamerpEt: 


b2 fe 


ies ha 2 /p* Va 
haa =e Ga, Saar(pp(S) 


now p, WOHMMaeTCH BepxXHee KPHTHYeCKOe HalipsKeHHe JIA Taney, He uMelO- 
meH HadaJIbHoOH morn6n (+). 

Ypasnenve (4) ObWIO MpOHHTerpuHpoBaHO UMCJICHHBIM MeTOJOM, a TakxKe 
€ TOMOLIbIO SJIeKTpOMOJesMpyollen Matimnbt Tuna MIIT-9 yaa pasnnuHpx 
Som. Gz uM S. Bbw mpunsarsr Havampypie ycsosus: €;=Cy Hu Chee = 0 
pu ¢t = 0. 


Q25 O85 O75 es WED) is Wi a GS 025 05 O75 1 125 15 175 2 Gu 
a pre 
Puce. 1 Puc. 2 

Aa puc. I IIpe AC TaBJICHbi pesy JibTaTbl BbIUMCJICHHH, OTHOCAMLHeECA K NipeeJIBHOMY 


enyyaio WAOcKow muaacrunku (k=O). Ilo ocn aOcuucc oTksaqprBaetca 
fapaMetp Bpemenu ¢*, MpoOnopuMoHaJIbHbI e€, a MO OCH OpAuHaT — Oespa3MepHasi 
eTpesia mporu6a €, HW OTHOLIeHHe BeJIMYHHbI CXKMMAIOULerO yCHJIMA K KpHTHYeCKOMY 
sHayeHmio p/p,,. Ilpanato €¢, = 0,001 u S=100. Ecau onpeyemtb crpesy 


mporu6a C MOMOMIbIO cTaTHYeCKHX 3aBHeHMOCTel, TO NOJyYWM Ha rpaduKe 
yuactox OB, a 3aTem nyHKTupHy10 smnnio BLF. [Ip wHamuyeckom Harpy2keHHn 
Mporn6pl Bospactaior wa yuacTKke BM (ciowHay JIMHMs) BeCbMa Mej\JIeHHO, 
oTcTapad Mo OTHOWeHMIO K cTaTHueckuM. B jlambHeliiem mporMOpl ObicTpo 
Hapactator (yuacrok MN), nocse vero BOSHUKaIOT YCTaHOBHBUIMeCA HeJIMHeHHbIe 
KoleGanua. Harpy3Ka Bospacraet Ha yyactke AK 0 BeJIMYMHbI, 3HAYMTEJIbHO 
npeBEIalouleli KpuTuuecky1o. AHaJIOPHYHble pesyJIbTaTbI ObIIM Moy yeHb! Xodpom 
u jp. (2) quit crepuelt. Ypapuenve Tuma (1) Opi10 pw STOM JH HHBIM 
Ha puc. 2 qanbi pesyIbTaTbI, OTHOCAMIMeCAK UMMAH APpMYeCKOH Mane AH 
¢ mlapamerpom KpuBysHEI k = 12; snavenma Gy = 0,001 u S= 100 OCTABJICHB! 
mpexHuMu. CraTHyeckoMy pelleHHio gaan OTBeyaeT 3/eCb rpapuKk ¢, (¢ ), 
coctaBasembili yuacrkom OB uv MYHKTHpHOli JHHHeH BLF. B nocaexkpuTruyeckon 
craquu Beauuuna ¢* (wim e) BHadasle yMeHbIIaeTCsH (y4acTOK BL), 9t0 osnauaer, 
4TO HarpyXeHHble KPOMKH HeCKOJIbKO pacxofsTcs. Harpy3ka taylaeT 0 HWKHeH 
807 


KPpHTHYeCKOH BeJMUKMHbI p,, OTBeYaloeH TouKe P. IIpH AHHaMMYeCKOM HpHJO- 


2KeHHM Harpy3Ka BOspacTaeT, KaK UM JIA MuacTHHKu, AocTuraa 165% or BepxHel | 
KPHTHYeCKOH BeJIMUMHbI. SaTeM TIpOHCXOJMT peskoe Maylene P, IpHueM BesMUHHA P 
CT@HOBUTCA OTpHlaTeIbHOM, 4TO OTBeYaeT pacTAKeHMIO MaHeH. IpaduK puc. 2 
OMMCbIBaeT MIpollece xslomKa O6OMOUKH, MpoTeKaloulWH BO BpemMeHH. B peaJIbHbIXx) 
YCJIOBUAX Mocweqylouve KoONeOaHHA OyAyT ObicTpo 3aTyxaTb. DppekT MHaMuG-: 
HOCTH Harpy2KeHHA YyCHIMBaeTCH Cc YMeHbieHHeM €, wuH S. CepHa KpHBbIx 
p(t*) nosBouser mpH 3aqaHHom S onpeyeJIMTb BJIMAHHe HauaJIbHbIX HelpaBHulb-: 
HOCTeH Ha HeCYILy!O CNOCOOHOCTb O6O/I0UKH. 

AuasoruuHble pe3sybTaTb! Tonysenpbr B. JI. AramupoBbiM HM aBTOpOM JIA 
culydaeB, Kora 3aMKHyTad KpyroBad WHIMHApHuecKad OOo04Ka MosBepraetcs! 
OC€BOMY CKaTHIO WJM BCeCTOPOHHeMy jJlaBuieHHio. B mocueqHeM cJly4yae Mpesno-.- 
JlaraJiocb, YTO 3ajjaH 3aKOH H3MeHeHHA Harpy3KH BO BpeMeCHH, H U30rHyTas) 
MOBEPXHOCTb alMpOKCHMHpoBaJlacb C TMOMOLLbIO BbIpaxeHHa (*) 


Wa = (fu + f) (sin ax sin By + psin? ax + ¢). (5) 


Srecb « = xx /L; 8 =ny/R; L — qamna oOonouKu; f — crpena JOnOmHUTeNbHOTO:) 
nporu6a. Mapamerp © ONpeseMAJICA U3 YCJIOBHA 3aMKHyTOcTH. Tlocule cocTaBJIeHHs | 
ByX ypaBHeHHi By6Oxnopa —TanepkuHa uid onpeyeseHua mapaMerpos f u ? 
JONOJHUTeIbHO BapbHpOBaJIOCb YHCIO N BOJIH NO OKpy2KHOCTH. 


BoeHHo-Bosqylin#ad HWKeHepHad akaemMua Toctynusto 
um. H. E. )Kykosckoro 26 VI 1958 


WHTHMPOBAHHAS JIATEPATYPA 


1 A.C. Boab mu —p, ru6xue naacrunku 4 o6omouKu, M.— JI., 1956. * H. Xoo@ 
TIlpoxomb up usru6 u ycroiiuupocts, M., 1955. 3 A.C.Boabmu p, JAH, 118, Ne 2 (1957). 
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Aokuano Akagemun nayx CCCP 
1958. Tom 123, Ni 5 


TEOPH A YIIPYTOCT HR 
Bb. &.* OPP 


BJIAAHHE HEPABHOMEPHOTrO HAIPEBA B YCJIOBUAX 
NOJISZY4ECTH HA H3MEHEHWE HAMPASKEHHOrO COCTOAHHA 


(IT pedcmasaexno axademuxom 10. H. Pabomnosoim 2 V11j{'1958) 


IIpu paOore JetTalel B yCOBHAX COUeTAHHA SHAUMTebHOM HaNpsAxKeHHOCTH, 
bICOKOH CpeHeH TeMMepatypbl HW Sobol HepaBHOMepHOCTH TeMMepaTypHOro: 
(OIA B HUX Pa3BMBaeTCH Nom3yyecTb, NPOTeKaloulad B pas/IMUHbIX TOUKAX Ce- 
CHUA C pe3KO OTMMYAIOWIEHCA CKOPOCTbIO, YTO BeJleT K 3HAYHTeEMbHOMY TMepepac- 
IpeseJeHHIO HalpsAxKeHHH C TeYeHHeM BpeMeHH. 

Ucxoqa 43 TeOpHH yNpOuHeHHA, MOXKHO MIPMHATS AIA OMHOOCHOTO Halpa- 
KeHHOrO cocTosHusA (1) : 


Up = Signe: Ae-FIT (ekls! — 1) M (p), (1) 


We Up, = ds,/dt—ckopoctb nomsyyectu; JT — aOcouwTHad TeMMepatypa; 
4, 8, k— 9KCIIepHMeHTa/bHble MOCTOAHHbIe; p — MapaMmeTp, OlleHHBaIOUlMh 
laKONJIeHHY!O NpH MON3yyeCcTH yMpOUHAIOUlyo MlacTHYecKylW ecopmalluio. 

JIA HepaBHOMepHO HarpeTbIx Tel, Pe HanpAxXeHHA He TOJIbKO MOryT MMeTb 
)a3HbIe 3HAKH B JaHHbI MOMeHT BPe€MeHH, HO H MeCHATb 3HaK B Npollecce Mou- 
SV4UeCTH, MOO%KHM 


; ~ (e + xp TIpH fe) > 0, (2): 
p -+xp* pu o<0, 

‘we 

pt =\etdn, f= \ley ides, 

0 


0 


. @, p*’—MvacTuyeckad JesdopMaliua, HaKOMJeHHad 3a MepHvOjbl pacTAKeHHA, 
7 —3a mepnogbl cxKaTua. Kosdduunvest x XapakTepv3yeT HallpaBJIeHHOCTb 
/MpounsAtolero JelicTBuA NylacTHYecKoH Jepopmauun (3, ). IIpu x = 0 ynpounenue 
3bISBIBACTCA TOJIbKO JeopMaliveli Toro »e 3Haka, pH x= 1 jedopMalluu 
‘YMMHpyioTcaA no aOcomIoTHOM BeJIMYMHe, Kak 9TO ObIIO MpHHATO B (*) MpH 
Halse MlacTHyecKoro pacTaxeHHaA cram. IIpeqnomaraetca, 4TO «OpicTpas» 
IlacTHyecKkan JeopMalluA &py, COOTBETCTBYIOIWaA AMarpaMMe je(popMupoBaHhA,. 
i€ BJIMAeT Ha yMmpouHeHve pH nosmsyectu (7). 
Muterpupys (1) c yuerom (2), umeem 


oe 


6 (p;) = YX (07) - A \ e—B1 T (m1) [e* e339) ren 1] dt, (3) 
) 1 
, 
ae X(p) = (o> (pP1) dp1 W YAS <t- 
0 
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Annpokcumupopas (pyakuun o u B/T Ha yuacTKe OT %1 AO % JIMHEMHDIME 
‘BbIPaKeCHHAMH, TMOJIYIHM 


; ? —B/T (71) | #16 (47-4) | oe ee 
x (P).= x (0,_) 1 Ae tn E Sanh a uli a ae 
Sp (t;) = Ep (t $4) ae sign o(t;_1) (p;= pie, )s 65 


"To HOSBOMAeT HaliTH &, (t;), CCIM HSBECTHEI &, (7/1), P,_, 49 (wa). Benmunna Ag 
JOuKHAa ObITb TaKOM, YTOOb! yAOBJMETBOPAJIOCb HepaBeHiCTBO | 

=| o—A (+),| een, (6 
rye | 


Alsi=le@)l—loah AF) =Tey —T ES 


M 3HaK Hallps2KeHHA 3a BpemMa At; He MeHAJICA. 
TIpv OHOOCHOM HallpsxKeHHOM COCTOAHMM (3, = ¢, 5, = oz = 0) seipop aun 


a (77 


Tle _— koapuyvenT TepMuyecKoro pacluMpeHuA, [Jit WiMpoKorO Kulacca 3aag 
MOXKHO TipeJCTaBuTb 'B Be 


ee = Dy fa(xhde(Y,2). (8 


k=1 | 


C nomompro (7) —(8) u ypaBHeHHli paBHOBeCHaA YCTaHaBJIMBaeTCH CBAS 
HanpsxKenut o(t;) Cc &p(%). Tak, B cilyyae pacTa»KeHMa mu u3rMOa MpaAMor 
-CTEPKHA MPOM3BOJIbHOrO MoMepeywHoro ceveHHA 


 (t%;) = g(t) + L[ Es, (%)], (9 
re 
= -M, M, 
Oy aes B (+ “ac seg nse <y) + i (E%) -|- ig (Zep), 
eM =E(e\i on + 7-\f2aF +7 \ fydF) — Ff, (10) 

Je Y F car 

a EF ee bie 

er, ly=\ EE be yP dF 

F 


limes HavaJIbHble 3HaYeHHA 59 H &p9 = Po = 0 M ycTaHoBuB no (6) JonycTu 
Myto BesMunMHy At,, HaxXOJM P,, 3aTeM &p;, 0; H Jaslee TeM 2Ke NYTeM. 

Ecuim 3Hak HallpsKeHHli CO BpeMeHeM He MeHAeTCH (p =|ep|), BOSMOXEI 
Jpyroi WyTb PeWleHHA, COOTBeETCTBYIOINMA mpHHaToMy B pa6orte (1). Bprpasns + 
B (1) cormacno (9) u mpuusaB e*!°! S> 1, nomyunm mocae pasqemeHua ne peMeHHBI- 


x1 (P)).= Xa (P;_,) + A exp {k |ou (1) + Q [Eep (%-1)]| — 


rye 


coir _apl nee | 
Fa) At, (11 


p 
x1(p) =\O(r) dp, QI =LIN+F 
0 
m3 At; TaKOBO, YTO YHOBJICTBOPHeETCH HepaBeHCTBO 


4 la Jou + @ (cep), —A(-2) lee. ay 
i310 


Syav Py» Haxoqum L(Ee,;) ut. 7. 
B pa6orax (1, 47) Opi pexomenyopan BU PYHKMH 


| ; ® (p) = p-*, (13) 
JOTOPHIM TOJYYH/ SKCMepHMeHTa/IbHOe TMOXTBeprxKeHHe TPH yMepeHHOoH npoqou- 
SHTEJIBHOCTH HCMbITaHH u sign s(t) = const. C ucnonp30BaHuem (11) u (18) 
| PLIH MOY 4eHbI HEKOTOpble peweHuA up 7 = const (#,8), a B padore (1) — c yyerom 
(PaBHOMepHoro HarpeBa, HO orpaHHyeHHoro ycaoBuem sign (t) = const. Peure- 


2 


He (11) rpe6yer cneunambHoro BEIABMeHUA 30H, rye pp* <1, 4To ycnomuser 
acueT. Pemenne (4) cBo6ojqHO oT yKa3aHHBIX orpaHHueHui. 
| Berpaxenne (13) cnpapequuso TompKO Is HeEYCTaHOBMBIeHCA craqun 


jousyuecTH, Tak Kak U3 Hero culefyer, uTO mph p—>co p—>0. He ycaomuaa 
[acueTa, MOXKHO MpHHATb 


pt Pg" pu p>p,, 


fie B OOmleM cayyae p. =f (os, T). Upu Pp, = const Bpipamkenne (1) nepexogur 
‘pH t—> oo B 


(14) 


Upeo = SIZM Feo» Age”! 7 (e*! $001 — 1), (15) 


i. oe YCTaHOBMBUIerocad COCTOAHHA Nossysectu (¢ = T = oe = 0) us (7) u (8) 
Ie qyer 


pee = Di Te) du (Ys 2). (16) 


| Cpapyenve Bbipaxenuli (8) nu (16) noKasbIBaer, uTO 3aKOH pacnpejemenns 
JO C€YeHHIO CTepxKHA YCTAHOBMBUIMXCA CKOpOcTel Nos3yyecTH CCBMafaeT C «KHHe- 
;ATHYCCKHM) 3aKOHOM pacipeseuieHua Jle- 
sOpMallHit. a0". 
| Paspeump (15) OTHocHTesbHO so, 
}OxKHO c TloMombIO (16) ycraHoBuTb 3a- 
loH pacipeyenenua HanpsxKeHHit B ycTa- 
OBMBINeHcA craquH nmomsyyectu. Tak, 
Id paAMoroO CTepxKHA MpOHK3BOJIbHOrO 
jonepeuHoro ceyeHHA 


N 


| ae sign (a ees C2) In[ la zit 


| Be Mctincs We net MN (17) 


je MOcTOsHHbIe a, b U C HaXOMATCA U3 
paBHeHuli paBHOBecHA. 

Ha puc. | NoKa3aHbl HallpsxKeHHd 
pacTAHyTOM cTepxKHe pH mapadosn- 
eCKOM paciipeyesieHHM TeMIlepaTypbI 110 
TO IWMpHHe HW BUeH Mpoecc MepecTpo- 
HUA C TeyeHHeM BPCMCHH KPHBBIX, OT- 
‘eualollux JIBYM pacueTHBIM CJTYuaAM: 
” a eee Fhe a in aa Puc. 1. Pactsokenwe cTepoKHA U3 craBa 
<eHHH (y = 0) Mc yueToM Temmeparyp- 9M 437A npa At = 120° 

BIX Halps2KeHHH, COOTBETCTBYIOMINX eH- 

TBUTeJIbHOMY 3HayeHuto y. B o6oux cury- 

aX, C TeUeCHHEM BPeMeHH HallpAxKeHHA MpwOsMKalOTCA K OAHOH HW TOM 2Ke KPHBOI 
co, KOTOPaH pe3KO OTIMGaeTCH OT HavaIbHOro pacnpeesenHHA Hallpa2KeHHH Go. 
TI pH MeHaIOMMxXCA HaMpAx%KeHHAX gamac MpO“HOCTH B MOMCHT BPeCMCHH 7% 
(oxKeT OBIT OWeCHEH Kak 71;° = 9,’/o5, Pe o;,° — peed AMTeMbHOK MpownocTH 
laTepHasla 3a BPeMH %, tg — SKBUBaJIeHTHOe HarpsxKeHHe. JLomycTHB BO3MO2KHOCTb 
YMMHpOBaHHA CTeNeHeli NOBpexKeHHA WH UPMHAB CBA3b Hallps2KeHHA C BpeMeHeM 
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yO paspyllenHa B Bue oct = const, rae m= m(T), nowyuHM 
1c 1] m 
G5 = |= \ a(t) at : (18 
ar) | 


Ecsm HalipskeHHa He MeHAIOTCH, TO Np’ — ne = 95° / 993 eC BpemA Tepe 
pacnpeyleeHuaA HalpsAxKeHHH CYyleCTBEHHO MeHbIIIe NpoOMKUTEMEHOCTH pa6ott 
JeTasH, TO Ny’ = Nyro = 9;°/ Seo. OOBIMHO AIA ONAaCEbIX TOUeK ic, Te 
MON3YYeCTh CNocoScTByeT COMMKEHHIO «IO/IA HaNpaxKeHHHy C «MOeM CONPC 
THBJICHHA» MaTepHavia (°). 

Ha puc. 2 noKasaHo H3MeHeHHe BeJIMYHH Ae. fin U Neo JIA OMAaCHbIX TOYe 
paCCMOTPeHHOFO BbILIe CTepxKHA. 


P 
10 = 00 30 Yat ‘(en / 0) 500 vac: 


Qo 77 


Puc. 2. Usmenenve KoadduuuerTos ne (KpuBpie 0), 1;° (3) ce pe, (00) 


B pacTAHyTOM cTepxkHe. A—B camoH xonogHOH Touke, B—s camol 
ropsyuekt 


Takum o6pa3oM, IIpH pacuete HepaBHOMepHO HarpeTbIX JO BbICOKHX ‘TeMI 
paryp jleTaneH HeocTaTOUHO OrpaHHYvBaTbCA W3yYeHHeM TOJbKO HauvaJIbHOr 
Hallps2KeHHOrO COCTOAHHA (XOTA Obl H C YYeTOM TeMMepaTypHbIX HanpsAxKeHHE 
HeEOOXOJHMO YUHTbIBATh H3MeHeHVe HallpsAxKeHHH C TeYeHHeM BPeMeHH.. 


Tocry nso: 
26 VI 1958 


IWHTHPOBAHHASA JIMNTEPATYPA 


| 
| 


130. H. Pa6orTHos, Mas. AH CCCP, OTH, Ne 5 (1957). 2? P. Umugrt, Coop 
Teopua naactaunoctn, WJ1, 1948, crp. 231. %® ®. OnKkBuctT, COopH. Teopus i 
ctu, WJI, 1948, erp. 283. 4@.C. Uy puxos, Becru. MIY, Ne 2 (1949). 5 A.M. Ki 
Kors,  1OD oH. Pra Oomnios, 0) Cy Uy pinsoB, Mine scOopH., 17 1635 (oe 
6B. WH. MaununoscKxaag, f.M.Usanosa,. 10O.H.Pa6doruos, Uss: AH CGE 
OTH, Ne 5 (1955). 7T. M. Hpauosa, Hsp. AH CCCP, OTH, Ne4 (195g 
§H.‘H: Wleruags, Haz. AH CCCP, OTH, “Ne 8 (1956). “HV: Cogoned 
A.B. Dpugaman, KT, 24, s. 3 (1954). 
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Jorxage Akagemun nayx CCCP 
1958. Tom 123, Ne 5 


MATEMATHYECKAA PH3SHKA 


tO. A. CYPHHOB 


‘(O HEKOTOPbIX BOTIPOCAX TEOPHH MEPEHOCA H3JIYYEHHA 
MW JIY4MCTOFO TENJIOOBMEHA B MOMJIOWIAFOWIEN CPEJIE 


(ITpedcmaezeno axademuxom B, A. Am6apyymanom 4 VII 1958) 


PaccMOTpHM Mpoleccbl MepeHoca u31yyeHHA MM Jy4HCTOrTO TeMm1006MeHa 
 W3Jly4alouleH CHCTeMe, COCTOAMIeH H3 paHHUHbIX CepbIX Tes, pa3JeeHHbIX 
[OrloularouleH, JIBHXKyUeHCA cCpesol, cofepxalleH BHYTpeHHHe HCTOUHHKH 
joruia (*, ?). UicxomHoe uHTerpaibHoe ypaBHeHHe Aa MOTHOCTH Mosyccbepuye- 
KOFO Mafaroulero M3yueHHA Enay, ONMCHIBAalOLee Kak CPyHJaMeHTaJIbHY!O, Tak 
| CMelaHHy!0 NMocTaHOBKy 3aauv * mpH 9TOM OyeT UMeTb BUY 


Enax(M) —| R(N) Enag (N) K (M, N) dFy = 
iF 


=\4,(P)L(M, P)dVp +\ Ba (N) K (M, N)dFw, ME Mr, (1) 
V F 


qe %,— TJIOTHOCTh CcoOcTBeHHOrTO OObeMHOrO UsJIyyeHHA **; 


cos 8,, cos 0 cos 0 
. — e-h M Ne, MO py ean 
ceshenmiliges ae (2) 
h = \a(P) ds; Ah =\ «(P) ds, 
rf) ip? 


}— kosduunent oOpemHoro rorsoujenHa; A uv AA — onTHyecKHe TOJIMMHbI; 
vu H Oy—yruabl Mexyy HallpaBsieHHem Jlyua UM HallpaBJIeHHAMH HOpMaviel 


mvioumaykKaM B TouKax M wu N; MN Y l yp — COOTBETCTBEHHO paccTOAHHA 


exyy Toukamu M, N u M, P. 
B cyryyae cMelaHHo mocTaHOBKH 3ajjauH B ypaBHeHHH (1) uMeem 


um hiseio ana N € Up, pte E.(N) aaa N €Up, (3) 
k( Les qua N €Ur,, mis —Eyes(N) aaa N €Ur,. 


Jina (byHaMeHTaJIbHOH NocTaHOBKH 3ajauv B ypaBHeHuu (1) Hy2KHO Movo- 
uTb R(N)==R(N); Ea (N)=E,(N). 

VurerpasibHoe ypaBueune (1) mowyuaeTcaA B pe3syJIbTaTe MOCTaHOBKH B BBI- 
wKeHve JA Enay (1, 7), 3HaueHHA Eg, ONpeesIAeMoro COOTHOLMeHHEM 


Esy (N) = R(N) Ena (N) + Ea (N), . (4) 


* DynHaMeHTabHaA MOCTaHOBKa 3aauH O JyYHCTOM TelmMOOOMeHe XapaKTepH3yeTCA 3a- 
HHeM, HapsAyly c KOHHrypauMei CuCcTeMBI, Mowe TemMnepaTyp HW ONTHYeCKHX KOHCTaHT Kak 
| Ppanuue cuctembl /, Tak wu Mo OObemy V cpegbl, ee 3anousiomlel. B cmyyae cMelllaHHOK No- 
AHOBKH 3aauH PpaHHuHasd MOBePXHOCTh NospassensetTca Ha ABe o6mactu Fy u Fo (F = Fi + 
Fo), mpnuem ia o6nactu F2 BMecTo Temnepatypbl 3afaeTcA HOPMasdbHaa MpoekiusA ccepx- 
‘KOO BeKTOPa M3/yYeHHA (MIOTHOCTh pesy/IbTHPyIOUlero H3/y4eHuA Eves): 
| ** B jambuelilem BClOAy, 34 HCKOUeCHHeEM Cjy4aeB, KOTOpble OyAyT OCroBopeHbl oco6oo, 
© BeIMUHHbI GyfyT PpacCMaTPHBaTbCA KaK CICKTPasbuble, OTHECeHHbIE K AaHHOH yacTOTE Vv. 
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| 


| 


KOTOPOe JIA yeuoBH (2) OObBeAMHAeT OOBMHbIe COOTHOMCHMA 


Ese = RE van == E. + Enax = Eves ( 


| 

CyujecTBoBaHve HM e/MHCTBeHHOCTh pewieHHA ypaBHeHua (1) (H HeKOTOpbb 
BaXKHBIX B TeOPETHYeCKOM M MpHKJIaHOM OTHOLWeHHAX e€FO YaCTHBIX CJ1yUaek 
culekyeT u3 Toro, 4TO CooTBeTCTBYIOMlee eMy OAHOPOAHOe ypaBHeHHe He HMeG 
HHKaKHX pelWeHHit, KpoMe TpuBMa JIbHOTO (us HyseBoro) (*,7), YTO JerKO JOKa3aTE 
NOJIbSyACb HepaBeHCTBOM 


(RUN) K(M, N)dFy <\K (M, N)dFw =1—4) «(P)L(M, P)WVy<l. & 
ip 10 V 
Pemiasn ypapHenve (1) MeTOJOM UTepallHi, NOJYYHM BbIParKeHve 


Enax(M) ah T(M, N) Ea(N)dFy + \ Z(M, P)4,(P)dVvp, MEA, (i 
V 


pee 


WJ 
Epes(M) + Ec(M 
Be féyy 2s a = \ Pia Ny) BAN dP 
—(T(M, No) Epes (No) dP, +4 Z(M, P) 4, (P) Vp (s 
Fo V 


(Uy, Ur, Ur, u Wr, — MHOxwecTBa ToOueK B OOBeMe V H Ha NoBepxHocTaxé F, 
nme. (7, *)), met 


T(M, N) —K(M, N) = \ RP) T'(M, P)K(P, N)dF, = 
) 
= \ RP) K (M, P)P(P, N) dF p, ( 
Te 
Z(M, P) — L(M, P) =n R(N)TP'(M, N)L(N, P)dFy = 


F 


=| R(N) K (M,N) Z(N, P)dFy. (id 
) ie 


BpipaxkeHne (8) MO3BOJINeT ONpeeATb B CJTyyae CMellaHHOM mocTaHoBy 
gaqauw Kak Epeg(M) qua MEW, Tak u NMOTHOCTh cO6cTBeHHOrO 3 J1y 4eHH 
Ecos (M) naan M € Up,, a ceOBaTeJbHO, M Nose Temnepatyp ** yma O6nactu F- 

J\ia onpeyesenusa BekTopa u3syyeHHa Ey, wu mpocTpaHcTBeHHOi TIO THOGs 
Najaoulero usyueHHA y,,, (HIM OOBEMHOM MVIOTHOCTH syYHCTOH 9HeprHuH, 4 


* Wnrerpasbuple ypaBHenua Aas pesombpent IT (M, N) u Z (M, P) nonyyatorcs c nomouyp| 
HmpeoOpaso0BaHH OeCKOHCUHBIX PAAOB BUA: 


P(M, N)=K(M,N)+ S) K (M,N), 2(M; P)=L (mM, P)+ S)L™ (mM, P), | 


n=] i 


rye 
K) (M, N) = i: : : Ria R (P,,) K (M,.P1) K (Px, Ps)... K (PV OE i ce 
ES 1g : 


n 
L"(M, P) = \. AR (My)... R(M,) K (M, M1)... K (M,_,, M,) L (M,, P)dF yy... dF, 
5 | 


as 
Jia onpeleseHHa TeMMepaTypbl HeOOXOAHMO, OMHaKO, MpeBapuTebHO mpongBec’ 
TOUJIeHHOe MHTeETPHpoBaHHe BbiparxkennsaA (10) no Bcemy cneKTpy yacTorT. 


$14 


(pH 93TOM TOJLYYHM BbIpavKeHHA 


Inag (M) cu (M) =(P, (M, N) Ea (N) dP y+ | 2, (M, P)'n, (P) AV», MEMy; (11) 
) , 


Eg: (M) = \r (M, N) Ea (N )dFy +42, (M, P)n,(P)dV,, MEMy *; (12) 
V 


te 


T,(M, N) = K,(M, N) +\ RP) K,(M, P) (P, N)dFp: (13) 
Z,(M, P) = L,(M, P) +\ R(W) K, (M,N) Z(N, P) dF y: (14). 
re 


*(M, a Ki (M, 2) (PAN) arp =Ki(M, N)= 1, Ki(M, N); (15) 


Z.(M —\ROK: (M, N)Z(N, P)dFy = L,(M, P) =4,L,(M, P); (16): 


| “ne Tt, — e(MHMYHbIH BeKTOP, HallpaBJeHHbIi MO OCH S 3/leMeHTapHOro TeJIecHOro- 
‘Tula dw; € —CkKOpocTb cBeTa u 


cos 8 

N 4 

K,(M, N) = e-* > £,(M, P) = e-44#— 
Tal nei ATI yy p a 

Oxjuoit HY3 OCHOBHbIxX XapaKTepuCTUK TIOJIA H3 Jy VeEHUA ABJACTCH, HapAy 

} Ege HW Yy,, OOBEMHAA IVIOTHOCTh pesyJIbTUpyIoulero Us/yYeHHA Near ONpee- 

MAeCMaH COOTHOLIeCHYeEM 


(17) 


Npes Nam Noe (18). 


BametuM, YTO 93TO COOTHOIMeHHe ClpaBeJ JIMBO BCerga, HeE3aBHCHMO OT CBOHCTR. 
/peAbl WM XapakTepa 3ajauw HU, B YaCTHOCTH, KaK JIA UNCTO norJioularoen, 


OyHako BU pasBepHYTOrO BbIPaxKeHHA JIA Neg? HONYYAeMOrO B pesysbTAaTe- 
HoctaHoBKu B (18) sHayeHHA 7... COracHO BbiparkeHmio TuMa (11), ecTecTBeHHO- 


SyWeT 3aBHCeTh OT YkKa3aHHbIX BbIIe OOcTOATembCTB, Bbimonnad Takylo MOJ-- 
'braHoBKy B (18) sHayeHua 7, CormacHo (11), nomyaHM Ss 


‘tyes (M) = — (div Bax + = = «(M)\T,(M, N) Ey (N) dF + 
F 


+a (M)\ Z,(M, P)nc(P)dVp —"4e(M), ME Yr. (19) 

V 
TlonyyeHHble pe3yJIbTaTbl ABJIAIOTCH OCHOBOH TeOpHH MOA TeMMOBOFO H3Jy- 
N€HHA B YHCTO NOFIOWalOulNx Cpeax, OrpaHHYeHHBIX YaCTHYHO OTParkalowluMn 
‘\udhysHpiMa NWoBepXHOCTAMM MpOM3BONbHOM Koncurypallun. B oTHOWIeHHM 


* PaccmaTpnBaa culy4ali TepMOAMHaMMYeCKOrO. paBHOBeCHA B U3JyualowleH CHCTeMe Ha\ 
)CHOBaHHH BTOpOrO Havasia TepMO{HHAMUKH, H3 (7), (11) wu (12) Monyyaem CuleAyioulne ONTHKO- 
\(eomeTpueckHe ypaBHeHHs 3aMKHYTOCTH (°): 


\ A (Ny) T(M, Wa) dFy, + 4\ a(R) Z(M, BydVp—4; M 6X (7a) 
Fy V 
\ A'(Ni) 01 (M, Ni) Fy, + 4\ a (P) Z;(M, P)aV p=1, M EA); (11a). 
F, 3 v 
iy \4 (Ny) r,(M, Ny) aF ny, +44 On (PAL Vise) dV p =0, ME Wy. (12a), 
) Fi V 


Teppbie ja H3 9THX YpaBHCHHil ABNAIOTCA CKaJIAPHBIMM H TpeTbe ypaBHeHHe — BeKTOPHBIM, 
di) = ** Cm. cuocky wa ctp. 824. 
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TpaHWYHBIX MOBepXHOCTeH MpekMonaraercA, YTO OHH MpefcTaBsAtoT coooh no 
BepxHocTu JIamynosa (7, 5). 

IIpupefeHHble BbIie BbIPAaxKeHHA, CTPOrO TOBOPA. CMpaBeMBbl TOKO Ml 
cTallMOHapHOli 3aauH, MOCKONbKY Mp HX BbIBOJe OblvIO HCMOMb30BaHO ypaB 


| 
HeHwe MepeHoca u3yyeHHA Oe3 HecTalMOHapHoro WieHa = — 3- Ca 


Oyuako. BBHAY MaslocTu 9TOrO WieHa B OObIYHbIX YCJIOBHAX, HM MOXKHO pe 
HeOpeub. B 9TOM NPHONMKeHHH NOMYYeHHbIe BbILe pelleHHA MOXKHO paccMaTpH 
BaTb KaK CipaBeliuBble TakxKe HM JIA HeCTallMOHapHoH 3ayauv. B 3Tom cry4ai 
TWA [BYKyulelcaA Cpefbl, cosep2xKalleH BHYTpeHHHe MCTOUHHKH Telia C NpoHus 
BOJHTEbHOCTbIO J, MOJYYMM Cyleyroulee OOOOuleHHOe ypaBHeHHe SHeprun (& 


di F dP ; 
ae div (A grad T) — q —  — Diss i (w)],, vf 
= M)\ Z,(M, P) 6, ¥(P) aVp dv + 

Vv 


0 


+\ Oty (my \T, (M, N) Ea,y(N) dF ydv — 7¢(M), ( 


0 Ng 


rye wien p Diss f(w) XapakTepu3yeT uCCHnallHio 9HEPrHH; CNeKTpaJbHble 
BeJIMYHHbI 3J}eCb CHaO2KeHbI HHJeKCOM y. 

Ypapuenue (15) aBaneTca HeHHeHHbIM HHTerpo-AudpepenWHabHbIM ypaB 
HeHHeM TeMMepaTypHOrO NO/IA CpeAbl, YYMTHIBAIOWIMM rpaHH4Hble ycoBuA Ais 
Mpolleccop siyyucToro TemiooOMeHa. Bo3MoxKHbI peyKUHH STOO ypaBHeHH§ 
‘K pa3JIM4HbIM UaCTHbIM CLY4aiM KOMOHHHPOBaHHbIX 3aa¥ O JIYYHCTO-KOHAYK 
THBHOM H JIYYHCTO-KOHBEKTHBHOM TemviooOMeHe uw T. no. AHaJIOrHYHbIM 06 
pa30M MoxeT ObITh NocTpoeHo OOOOueHHOe ypaBHeHHe SHepruH HW AA Gon 
OOlero cy4ad U31y4aloulel CHCTeMbI, 3aNO/HeEHHOH MorvionlalouleH uv pacceH 
BatolleH cpeloi c MpOH3BObHOH HHAMKAaTpHCOH pacceAHHA. 

ABTOp MpHHOCHT HCKpeHHIoIO OvlarofwapHocTb akag. B. A. AmOaptlyMaH 
3a BHHMaHHe K paOoTe HM LWeHHbIe COBETHI. 


Tlocry mHs10 
26 VI 1958 
HWUTHPOBAHHAS JIATEPATYPA : 


130. A. Cy puuos, JAH, 84, Ne 6 (1952). 2 10.A. Cy puxnos, H3s. AH CCC 
OTH, Ne 9 (1952); Ne 10 (1952), *U.T. Metrpospekud, Jlekuun no reopau uuten 
PaJIbHBIX ypaBHeHu, 1948, *C. JI. Co602eB, YpapHexua mMatemaTuyueckol (dbu3HKe 
1949. SETS. ee © C8) Cur esHicaKuHeus TeopHa HbIOTOHOBCKOrO MoTeHIiHama, 1946 
6 0. A.Cypuuos, AnannTuyeckHe MeTOAbl TeopuH syuNcToro Tennoo6mMeHa H 
mpHMeHeHHe B TenmoTexHHKe, JloxTopckaa AuccepTauua, Quepreruy. uuct. AH CCCP, 195: 


** Tlomb3yacb ypaBHeHuamu (7a) u (11a), mMoxxo Bstpaxkenua (8) uw (19) npHBecTH K Bury ( 


Bac (M) = A (M) \ A (Nx) T(M, Ni) [Eo (N1) — Ey (M)] aFy. — 
Fy 


==, /i| cm) | r(M, N2) Eves (Ne) dF y, a 


Fs 
+ 4A (M) \ a(P)Z(M, P)[Eo(P)—Eo(M)]aV,; ME Ap; 7 : 
V 
Tee A= a cmy\ A (Ni) Ti(M, N1) [Eo (1) — Ey (M)] dFy, — (184 
Fy 
—a(m)\ T(M, N2) Eyes (N) dF y, + 
F2 


+ 4a (my a (P) Z1(M, P)[Eo(P) —£o(M)idV,, ME Ay, 
V 
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PHSHKA 


B. Jl. PYCEB, JI. A. APAUEB, C. ©. MMPKOTAH, 10. B. BEPESHH, 
M, ll. KAAHOBCKHH, M. 6. BAHOrPAJIOBA x T. A. FAAMUT 


CTPYKTYPA HW JBY)KEHHA KPYNHbIX HEOJHOPOJHOCTEM 
B HOHOC®EPHOM CJIOE F, 


(ITpedcmasaeno. axademuxom H, H. Bozoarwboeem 18 VII 1958) 


TlocnefHee JecaTuuieTHe B OOjlacTH MoHOCchepHEIX MccefoBaHuli XapaKrepu- 
syeTCA, B YaCTHOCTH, PaSBHTHeEM TeOPpHM WM SKCIepHMeHTAa, CBAZAHHBIX C CyLle- 
‘TBOBaHHeM HeOJHOPOHbIX OOpasOBaHHii, HaJlOKeHHbIX Ha pery/APHY!O HOHH- 
hallMio woHocdepbl. Haymuve sTHX HeOAHOpOsHOcTeH OrpaHHuMBaer TOUHOCTB 
M YCTOHYMBOCTh paOorbl palMOcpeACTB, HCNOMb3YIOWUX OTPaxKeHHbIe OT HOHO- 
eeppt pawuosouupl. TlocnefqHee OOcTOATebCTBO, aTAaK2KE MHTepec K H3yYeHHIO 
(MHaMMKM MoOHOCcdepHO Mia3sMbI M OOyCOBHIM pasBHTHe NOMOOHBIX HCceqoBa- 
uli. YcraHoBsieHO, YTO CIeKTp TOPH3OHTaJIbHbIX pa3MepoB HeEOAHOpOsHocTelt 
IpOCTHpaeTcaA OT COTEH MeTPOB lO COTeH KHIOMeTpoB. Bowlee H3y4eHbI MeJIKO- 
MaciiTaOHble HeosHoOposHocTH. CpeeHvA O KPYMHbIX HeEOMHOPOMHOCTAX HOCHAT 
eKopee KavecTBeHHbIM xapaktep. IIpHunuHa Takoro CocTOAHUA, Ha Halll B3rA, 
iBakOUAeTCA, B YACTHOCTH, B HeCOBeEPLIeHCTBe MeTOJOB HCCeOBaHHA KpYyMHbIXx 
‘DOpasoBpaHul. M3 u3BecTHBIX cMoco6oB perucTpallHH KpyMHbIX HeOAHOpOMHO- 
‘Teli: Mero, H83MepeHuaA rpynnoporo sana3sibiBanua (*) HeocTaTOUHO 4YBCTBH- 
iremeH (HM He OOHapyKuHBaloTCA BapMalluu rpynnoBoro myTH MeHee 2—3 km), 


dpuxoga (?) B JeHCTBHTe/IbHOCTH CHY2KaeTCA H3-3a OpICTpbIX Bapuallui yrv0B 
Ipuvxola, BbIsBaHHbIX pacCeAHHeM OT MaJIbIX HeOAHOposHoctTei. 

| Hamu ocyilecTBsieH HHTerpabHbIt Pas0BHI cmoco6 perucTpallHu OobUIMX 
eoqHOposHoctelt HM UX JBHKeHMU. Dror cmocoO cBoOoseH OT OTMeYeHHDIX HejO- 
A2TATKOB MW 3aKJiOUaeTCA B perucTpallMu Bapvallui dasoBoro MyTH OTpaxKeHHoro 
curuHasa. Jia MaIbixX HeoJHOpOsHOcTeH STH BapHallHu NopAKa 2, a WA OOVb- 
mux 40—2007. Takum o6pa30M, JaHHblit CM0coO OO/laqaeT BLICOKOH TOUHOCThW, 
Moxojlauleli 0 ecATKOB MeTPOB, HM BbICOKOM paspelllalouleH CNOCOOHOCTLH, a 
9TO MO3BOMACT OCYLIECTBUTb CTATHCTHYeCKMH MOAXOL MpH ucceqoBaHHH Kpyn- 
abIxX HeOLHOpOsHocTeH. 

 B wacTosieM COoOWIeHHH MpHBOAATCA HOBbIe JaHHble O dopMe, pasMepax 
4 JIBHXKeHHAX KPYMHOMACUITAOHbIX HeoOsMoposHocTeH. AnmapaTypa Mia peru- 
lorpaulum Bapnaunit cpasbl mpeycrapiaer coool Mpvemo-nepesaioulMe HoHocKdep- 
\able CTaHIMM c cbasoMeTpaMu uM coTOMHAMKaTopamu (*). Masa oTpaxeHHoro OT 
(moHocdepbl CHrHaia cpaBHMBaeTcA C (paso MecTHOrO KorepeHTHOrO reTepo- 
\nuna. Bapnatun cbasbl perucTpupyioTca Ha KHHOMJeHKe B BHJe NOCceLOBaTesb- 
(HOCTH MIMI pa3iM4HOrO HakoHa. Ofna Musa COOTBETCTByeT H3MeHeHHIO (pa3bl 
Ha 2r, a NOMORKUTeMbHbIM WIM OTPHIaTebHbIM HaKJIOH NHJ COOTBETCTBYeT POcTy 
jun yOpipanuto cbazpi (cM. puc. |). 

| WUcnonpsopaiicb Tp MOJOOHbIe YCTaHOBKH, PasMeleHHble B Tpex MyHKTax 
Ha mopepxHocTu 3emiu. IlyHKTbI OOpasy!OT M3MCpHTeJbHbIM TpeyrOJIbHUK CO 
Icroponamu B 30—40 xm. B kaxKJOM M3 NYHKTOB pervcTpupyloTca BapHallHn 
cbasbl oTpaxKeHHoro curHaja. BpemeHHad CHHXpOHM3allnA HaOsIOqeHuH (M0- 
jada MeTOK BpeMeHH, KOAMpOBaHHbIX CHTHaOB yipaBeHHA) OCyULeCTBIIAMACb 


14 3axas 1097 aly 


| 
C HOMOL[bIC XpoHUpytoulel CXeMbI MH palMopeseHHOH MHOrOKaHaJbHOK CHCTEM! 
cpa3u. Ha puc. | mpupesen o6pa3ell perucTpalluit usMeHeHHH (basbl B TpeX IyHEy 
tax. Buyubl MHHYTHbIe H dacoBble MeTKH. . 

Sanuch BapvalHli (pasbr MpeycraBsiaeT coOo peryJipHbIi m/laBHbIit xq] 
g, (¢), Ha KOTOpbilt HaKkJla[pIBaloTCsA MSMeHeHMs cryualinoro xapaKkrepa ¢ (ft) 
CBA8AHHble C CYULECTBOBAHHeM B HOHOC(Pepe HEOAHOpOHOcTeH HM HX ]BMXKeHHAMH 
Hasmune ¢, (¢) O613aHO W3MeHeHMIO paciipeyeseHHA HOHH3aIlMM HMOHOC(PepHb 
cjloeB 10 BbICOTe OT JH K HOuM. CoorBeTcTByloulad OOpa6orKa MO3BOsAE 


Puc. 4 


OCBOOOAUTECH OT ¢, H BbIJeJMTb ¢. Anamm3 mopeyenna ¢(¢t) Raer cBeqeHHA 
pa3Mepax, (bopMe H J[BHXKeHHAX HeOMHOpOAHOcTeH. 4-yacoBoH MHHTepBaJl pery 
CTpalul (basbl OKasaJICH J[OCTATOUHBIM C TOUKH 3peHHA OObeEMaA CTATHCTHYeCKO) 
BbIOOPKH. OTH 3allHcH Toc/le CHATHA Y, NOABeprasHCbh KOppeuJIsMOHHOMY allay 


wu3y. BpmynciaiMcb TPH HOPpMHPOBaHHbIe B3aHMHO-KOppeJIATHBHBIe (PyHKU 
o,,(*) (¢, j= 41, 2, 3) w aBroKoppesaTHBHbIe (PyHKIWMH 9 (*). ' 

Pacnosiarai STAM (pyYHKUHAMH, OKa3bIBaeTCH BO3MO2KHbIM TOJIYYHTb CwIe Ly 
joulwe wapamerppi (*): cKopoctb V, ropH3oHTaJibHoro jpelitda B HOHOCepe 
ee HallpaBsieHve, onpesesisemoe yruiom 8; cpequio1o (hopMy HOHOCepHbIX H 
OMHOPOHOCTeH, OMHCbIBAeCMYIO «XapaKTePHCTHYeECKHM 3VJIJIHTICOM», KOTOPbI omped 
JeHeTCA 3aj[aHHeM OTHOMeHHA MoOsyoceHl e€ u HallpaBsleHHeM OOJIbLIOM Nowyoe 
(yroul «); paquyc KOppesIAMH 75 (0 (to5) = 0,5) HM MpocTpaHcTBeHHble pasmMepH 
HeoquopoyHoctreh A; BpeMA paciJIbIBAHHA +, WIM WapaMeTp pactiibIBaHuA He} 
oHopoguocteH 6. B pe3yibTraTe aHaiu3a BapHalluit cpa3sbl MH CKOpocTH u3MeHe! 
HMA (pasbl OMpeeJMOTCA Yyrubl MpHXOa OTParxKeHHbIX paMoBOJIH. CuaTue ¢, 3 


BbIGHCJIEHHe KOPPeJIATHBHBIX CPYHKIUMH MpOM3BOAHIOCb Ha 9JIEKTPOHHO-BBIMHCJIH) 
TeJIbHOH MalluHe THNa «Crpevia». 

Bee MpuBo,MMble HHxKe pesyJIbTAaTbI OTHOCATCA K cyloIo Fy. Onn momyueH: 
3a mepvoy c maa 1956 r. no oxts6pp 1957 r. Henpeppipubie cbeMKH AVIMTeJIb: 
HocTbiO oT 24 jo 76 vac. MpousBoAMINCb | pas B ese. TlonBeprHyto Koppe: 
JAWHCHHOMY aHalH3sy 53 4-yacoBbIx HHTepBasla. Ananv3 JaHHbIxX B BUJE 
rpaukoB, KpMBbIX pacnpedeleHuaA uM TMCTOrpaMM MO3BO/M NOMYYHTh pay 
BaXKHBIX HOBbIX CBeJeHHM. OcHOBHbIe JaHHble NpWBeseHbI B CBOAHOM Tad. 1. 

PopMa HeEOMHOPORMHOCTeH. Oxka3anocb, 4TO KpymMHbIe Heol 
HOPOMHOCTH OONaaloT pe3KO BbIPaxKeHHOM aHusOTpONMeH opMbI — paswn- 
4HeM PasMepOB B 3aBHCHMOCTH OT HalpaBseHuA. Cpequan PopMa HeosHopoL, 
HOCTeH B TOPH3OHTAaJIbHOM HalipaBJICHHH HMeeT BU J/IMMCa C OTHOWeHHeEM M10: 
JlyoceH e, JexKalluM B uHTepBaie or 1 fo 7. HanOomee uacro serpeuatores 
e = 1,5—2,0. Cpetuee sHauenne @ U3MeHSeTCA OT yTpa K Beyepy B pelea) 
2,0—2,6. 3ameTuM, uTO pa3OHeHHe MO BpeMeHH CYTOK Mpou3sBOAMOCb cle yto 
IMM OOpa3om: O00—06 uac.— Houb; O6—12 uac.— yrpo; 12—18 uac.— nenb 
18—24 uac.— Beuep. Bpems MockoscKoe, AekpeTHoe. Ycpekhenue mpou3BosK 
JlOCb MO CeaHCaM, OTHECEHHBIM COOTBETCTBCHHO K HOUK, YTpy, LHIO WIM Beyepy 
O6HapyxeHoO MpeHMyulecTBeHHOe CeBepHoe HanpaBleHHe OoJIbIO!I MOJLyOCu 
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Ags pajmoacrponomuyeckux HCCleROBaHUH HeOJHOposnocreli c pasMepaMu B 

{—10 kM Takxe OOHapyxeHa CubHaa aHsoTponna (e > 5) u mpeumywecrsen- 

poe HalpaBleHve BAOb MarHuTHOrO Mepufuana (°). 

}| IlpocrpaucrBeuupe pasMEPbl HEONHOPOAHOCTeH. Tak kak cpeq- 
(Ast COpMa HeEOAHOpouOcTeli B ropusoHTaBHOM Ceyenyu HME€T 9JJIHNTHYeECKHH BU 

|O TOPHSOHTaJIbHbIe PasMePbI NOCMeHHX 3aBHCAT OT HallpaBwlenna. Cpeyunii pas- 


ffep B HalpaBleHHH Mason nomyocu Amin ~ 1410 KM (qenb) H ~200 x (noun), 
| Quin OombiuoH Nomyocu Amax ~ 220 KM (qeHb) uw ~500 xm (Hou). UIapnna 


Ta6nauna 1 
Bpema cytox 
Ilapamerp* 
HOUb yTpo eHub Beyep 
e Se aes ee es 
Os Sa OeO MESO Oe al tO on arg ogo 
Ves KM / MMH 10,8 11,9 Aaah KOgal 
V,, kM/Mun D2 Need SQ Nay D ce lew lc4-- 
Bie +20° | -+-160°] --462° | —22° 
Bue eed Oso) 110° |) 158° | 70° ~ 
Amin? KM 200 105 110 132 
= 0,58 | 0,3 | 0,3 | 0,46 
Tp, MHH. 19 20 241 19 
6 BIOb 6onbUolt 
_ Touyocu NAGE Ales Ow ae 
© BJOJb MaJlon 
TlovlyOcH | 259° “Al ioe Ziti 


* Uepra osHauaeT ycpeqHeHHe MO CeaHcaM, OTHe- 
CeHHBIM K COOTBETCTBYIOMeMy MepHoxy cyTOK. 
** OrcueT oT ceBepHoro HallpaBseHHA reorpacpHue- 
cKorO MepHyMaHa. 
*** HanOoslee uacTO BCTpeualouiveca sHayenua. Orcuer 
OT C€BepHoro HalpaBleHia Teorpadwyueckoro MepHqHaHa. 


fi€KTpa pa3MepoB yBesIMUMBaeTCA K Beyepy HW HOU TO CpaBHeHHIO C yrpex- 
MMH HM JHeBHBIMM uacamH B 1,7—2,5 pa3a. Tak, HallpHMep, NO MaJoH Tomy- 
cH rpanulbl ciekTpa Opium: yrpo 40—240 km, Beyep 40—500 kM, JeHb 


O0—160 km, Hous 80—400 xm. IIpuBegennpie 3Hauenua A cooTBeTCTByIoT mMepu- 


IMKe 110 BPeMeHH, paBHOH 47% 5. 
CxopoctTb apeittba Vy. H3mepenubie 3Hayenua Vy JlexKaT B MHTepBauie 
—40) KM/MMH, a HavOoulee uacTo BcTpeyaiorcs 3HaveHHa 8—10 kM / uN. 


a6.110 1a10Cb yBemuyenve V, OT HOUH KO JHIO. OTa 3aBHCHMOCTb BbIparkeHa 
ta6o. Bmecte c TeM OGOHapy2keHa ACHO BbIparxkKeHHas CYyTOUHAs! 3aBHCHMOCTb 
inpaBsenHsi BekTopa V,: HOUbIO—Ha ceBep, HEM —Ha 10r, YTPOM-—Ha 10r 
OTKJIOHCEHHEM K BOCTOKY HM BedepOoM— Ha CeBep C OTKJIOHEHHeM K 3allaqy 
M. Ta6u. 1, yrom 8). Jlusa comocraBuleHHa Cc pesysbTaTaMM pyruXx aBTOpoB 
WI TOCTpOeHbI THCTOrpaMMb! pacuipeyesenuit V, (V, — s3HauenHe KarKynlelica 
SOpOCTH, MOCTPOeHHOM B HallpaBseHHH, NepleHAMKyJIApHOM K (ppoHTy Kaxy- 
uxca cKopoctei). Sram Jedalocb MpHOJMKeHHe K HCCJIeJOBAaHHAM, B  KOTO- 
IX He YUMTBIBasIacb anH30Tponua. Bug rucrorpaMM HM HaHOoslee YacTO BCTpe- 
uoureecn V, =10 KM/MMH coBlajjalioT C JpyriMH j[allHbIMH (‘). 3a cyTkn 
1 Aemaer rlommbiit O6opor, coxpaHaA HallpaBseHHe Ha NOACONHeYHyIO TOUKy. 
Yrap mpuxoxa oTpaxeHHEX BOH. Hannune HeoxHopoguocteli 
voHOctepe NpHBOAUT K TOMy, YTO HalpaBsleHHe HOpMaiM kK (pponTy oTparKeH- 
i BOJIHbI OTKMOHAeTCH OT BepTuKasmu. Hismepenns Noka3aJM, YTO cpeqHe- 
3a[paTHUHble SHAaueHHs STOO yrvla OKa3aIHCb PaBHBIMU: TO MajloH nowyocu 
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o = 2,5° (uoub) — 1,8° (JeHb); nO Gombioli Nomyocu ¢ = 1,0° (Houb, WeHb). Sue 
yeHve o TO MaJIOH Mowyocu BospactaeT K HouK. Jina Ooo MOJyOCH STO 
3aBHcumMocTu Het. B (?) no ucceqOBaHHIo BapHallu yrJIoB Mpuxoya o OKa3e 
Noch TakxKe TopsyKa 1—2°. 

PacnabBaHve, BPeMA RUSHH HeORHOpOnHocTeH. Onenue 
NOCb 0 Mapamerpy 6, KoOTOppbIii MOxeT UpHHuMaTb 3HaueHua oT 1 yo 0. Sua 
yeHue 0 COOTBeTCTBYeT OTCYTCTBHIO PpaCIVIbIBaHHA, a B CJlyuae, KOra MpHcy 
CTBYe€T TOJbKO pacliibiBaHwe WH HeT ypeltpa, 6= 1. B namux uccueqoBaHna 
5 MeHsviocb oT 0,3 (eHub) gO 0,58 (Houb). Bpemsa paciivipiBaHHA WIM BpeM 
XKW3HH HeOJHOPOJHOCTeH t-~ 20 MMH. Tt, HMeeT TeEHJCHIHIO YBeJIMYHBaTbCA C 
HouH KO jHIO. IIpuOnmKeHHad OeHKa BPeMeCHH 2XKH3HH KPYNHbIX HeOHOPORHC 
cTe yin Fy, MomtyyeHHad Ha OCHOBaHHH yuyeTa Mpotlecca Auppysun (8), cc 
ruacyeTca c HallMuMH janHpmmu. Topopax oO MpeHMYyLeCTBeHHbIX JBHKeHUA 
B coe Fy, MOXKHO CjlelaTb BbIBOX, ITO HEM MpeoOsaaer Apelich, BeTep, a 
HOUHOe BPeMsA — paclIbIBAHve HeO/HOPOAHOCTeH. | 


Mockosckwi frocyapcTBeHHbilli yHHBepCcHuTeT Tlocty nso 
um. M. B. Jlomonocoga 17 VII 1958 
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oxaagn Akayemun wayx CCCP 
1958. Tom 123, Ns 5 


PHSHKA 


WH. HW. OJIBXOBCKHK 


OB OAHOM JIMHEMHOM FPAHHYHOM 3AAYE OBOBLIEHHOM 
rH POAMHAMHKM 


K TEOPHM YJIBTPASBYKOBOrO HHTEP®EPOMETPA 
(ITpedcmaeneno axademuxom H. H. Boeoaboeoim 22 VII 1958) 


1. Teopusa ysbrpasByKoporo wHTepdepoMetpa cocTouT w3 JByxX 4uacrTeli. 
leppoH yacTbiIO ABJIAeTCH peleHHe 3aauH O pacNpocTpaHeHHu MaJIbIX BO3My- 
JeHHH B Cpejle H O COOTBETCTBYIOMMX PpaHHYHbIX YCJOBHAX, BTOPOH yacTbIo — 
facueT SJIEKTpHYeCKOH CXeMbI WHTepdepoMetpa. OTH 3aayH IA cayyam Ta30B 
PbIJIH pelieHbI B paOoTax (1,7), TpHueM pelweHHe MepBoi 3aaun OCHOBBIBa- 
EOCb Ha OObIYHbIX ypaBHeHHAx akycTuKu. Tak KaK ypaBHeHHa rH_poqMHaMHKH 
(BJIAIOTCH B CJLyYae Ta30B CJIeEACTBHEM NpHOJIMKeHHOrO pellleHHA KHHETHYeCKOrO 
‘paBHenua BowbumaHa (*), TO paccmMaTpyHBaemble B (3,2) TeopHu orpaHHueHbl 


peO6oBaHuem & = eRe 1*, C apyro CTOpoHbl, SKCIepHMeHTaJIbHbIe W3Me- 


[eHHA TpaHCJIAWHOHHOH JMCMepcuH YJIbTpa3sByKa B OJIHOATOMHBIX 1a3aX TIpOBO- 
MIMCb B CJleqylomux oO6slacTaxX mo es: B pa6ore (4) ©<0,16 (um rel), 
}=1/2ne); B (®) e< 1,6(r5 0,1); B (®) ©¢< 16 (F F0,01). Cregosatenbuo, 
icmm Botiep qoules 0 rpaHvibl MpHMeHHMOCTH OOBIMHOM ru poqMHaMUKH (BKJIIO- 
[an TipHOmMxKeHHe Bapuetra), To B paOorax (°,°) aBTopbI BBIIIM 3a Tpeyessi 
\ONaCTH, Te MOXKHO TIpHMeHATb TuApOAMHamMHYecKHe pHOuHxKeHHA NO Uen- 
Many. TakHM o6pa30M, BCTaeT BOIpoc O TeOpHH yJIbTpa3sByKOBOrO HHTepdepo- 
MeTpa B clyyae e Fl. 

—B (7, 8) Hamm Obl paccMoTpeH allnapaT OOoOuleHHOM ruApoHHaMNKH, CBO- 
jOJHbIM OT OrpaHH4eHH Ha BeJIMYMHY ¢, a Tak?Ke BOMpOC O paHHYHbIX yCJO- 
suax. Llembto HacToAleH paOoTbl ABJIACTCH pellleHve NpocTelweli rpaxH4Hok 
sajauu OOOOUIeEHHOM THApOAMHAMHKH, ABIAOULeHCA AKYCTHYeCCKOM YAaCTbIO TeO- 
HM yJIbTpasByKOBOrO HHTepdepomertpa. 

_ 2. PaccmorpuM cCJlefylouly¥0 cxemMy MHTepdepoMeTpa: uMeeM Be OecKoHe4- 
ble MapaJJIeIbHbIe MJIOCKOCTH, OTparKarolle ATOMbI ra3a 3epKaJIbHO H He Mpo- 
BoJ\AlMe Telia; Mexky HAMM HaxOMHTCA OJHOATOMHbIM ras; MOCKOCTh x = 0 
“M3uly4aTeib) KoeOeTCA MO TrapMOHMYeCKOMy 3aKOHy C OecKOHeyHO MaJon 
AMIVIMTYHOH, MmocKocTb x = a HenowBHxHa. B atom cilyyae MoBeseHHe Tasa 
JOLYMHeEHO JIMHeEHMHbIM OJHOMePHbIM ypaBHeHHAM OOOOMeCHHOM THApOAMHaMuKH 
icm. (*)). Ja mpocrorbl paccCMOTpHM 9TH ypaBHeHHA C TOYHOCTbIO JO MOMeHTOB 
BTOporo HopsAKa, T. e. MpeHeOpexem odpekTaMH TeMJOMPOBOAHOCTH B ase. 
Tora HCXOJHBIMH ypaBHeHHAMH OysyT: 

ou’ oP 


on’ Ou’ (Eh aly 

Aiea Ce)0. Saye Fee) wpe lt 

) (1) 
| 

| 


OP’ ti) Ou’ OF) 3 Ou’ 6 i r 
eg = Og 8 (Ce), oe oP 
i wane a ey aw Ae) aes | 1), 

* y —3aylaHHaA YacTOTa 3ByKOBOH BOJIHBI; p / u— «co6cTBeHHasn» yacToTa [la3a, T. e. 
gacToTa coyjapeHHit wacTHI, raga Apyr ¢ Apyrom; w— KosppuMeHT BASKOCTH, p — AaBule- 
ve Ta3da. 
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re n= An/ to; w= Au! (cao: Pi APi/ Pos Pi = AP] Poy (Ce) = 
=VkT,)/m (3hecb BeMUNHbI C MHJeCKCOM HYJIb OTHOCATCA K crauonapHOMy 
COCTOAHHIO, a BeJIMUMHbI THMa AN ABJIAIOTCA OTKJIOHEHHAMH OT CTaLLMOHa PHOrO 
COCTOAHNA) ; 71 —TJIOTHOCTh 4HCJIA san i. — CpeJ(HAd CKOpocTb vacTunra3sa; P44 zl 


KOMMOHeEHTa TeH30pa Halips>KeHHH; = "1/3 \) Pi <*—BpeMA TlopsyiKa Bpeme 


peyiakcalHu (cM. (*)). 
‘Tak KaK B 9TOH 3ajlaue Mbl He paCCMaTpHBaeM ABJIEHHA TepeHoca TerlJIO- 
BOM SHeEpruu, TO TpanvyHBIMH yculoBuAMM OyfyT (cM. (8)): 
4 ; 
/ 
u = ——Reét d =0) y. 
(c,)o Re G5 u | ’ ( ) 


x=0 


rye & = fe; & — aMnsIMTya CKOpOCTH M3syYaTeA (eHCTBHTeJIbHan BeJIH-' 
yWHa); ® — KpyroBad uacToTa (/eHCTBUTeJIbHad BeJIMUMHA). 
B coorpercTBuu c (2) 6yyeM UCKaTb pellieHHe cucTeMb! (1) B Bue 


n’ = Reletn’ (x)], wu’ = Re [ef? u’ (x)], | 


; ; (3 
P= Referer (GT) thi = Refe? Py OAT. ) 
“Tlogerapaaa (3) B (1), nomyuun: | 
oe vr dP, (x 
icon! (2) ++ (Ce)o 28). =0,, tou" (x) + (Co)o-— ee =O, 
| 
Oe 0 (4); 


1OP 1G) 8 (Ey ee IP te) = Pale 


[leppoe wu TpeTbe, Tperbe H YeTBepToe ypaBHeHHa 3 (4) aloT COOTBeT- 
CTBeHHO: 


yy 5 if i! 1 ie 
rye asi 
Kea nae Hl 
= in a = 
1+i oo 
Tperbe ypapHenve u3 (4) u Bropble ypapHenua u3 (4) u (5) qa‘or | 
— — + Ayu" (X) +.Qy2P’ (x) = 0, 
6 
—_ oe ( 


+o! (X) + AeP’ (x) = 0, | 
THe = yy = Ay9 = 0; Ay = iV*/s Bo; Oa = iV */s Bok; Bo = ©/ Vans) 
= V/s (ce)o | 

_ Mapakrepaetaueckun ypaBHeHHeM cucTeMbi (6) saBsINeTCH 
(ik)? — AyoQ2, = 0. (7) 
Peuiennem (7) sBJIAIOTCA 


ky =+ BK, k, = —BoK, K= + V R?. (8) 


Tak Kak kopHu (8) XapakTepucTuyecKoro ypaBHeHHs pa3JIM4HbI, TO oOuLHM. 
petuenvem (6) saBuTca cucTema 


, aoe (1) = 1 ik, (2) 4 hex 
it (x)= € ( rea *4-C Sa 


P’ (x) = CM oie a C) pthex 
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_ Hocrostupte EY 4-62 3 (9) onpejeistorcs 13 PpaHHaHIx ycoBuh (2): 
ae é etka 

Go 4 Vee i es) eiksa Be ewthia ? 

(10) 


efhia 


(2) a 5 E, 
(at Ve /3K ( er gia __ ,—ika 


| Hakone, us (3), (5), (9), (10) nomyamm peeve nocrapnennoii rpaunu- 
WM 3aqaun: 


ni ‘ on Ont __ p—thi(2a—x) 
es a4 1a) 
b-SAp ym Au = & Re ‘ St area 
. : eekak 4 p—thi(2a—x) 
AP = PV ax &o Re ek aan | : (11) 
, 3 4 eax ae et hi(2a—*) 
ot t 
IAN Ee = OV an So Re ‘a K pa ee ha2a . 


OrmetuM, GTO OOblYHOe CJIECTBHEe ajywMaOaTHuHOCTH COXpaHHeTCH MW B HaliieM 


tyyae: AP / Ap =Vi,. OgnaKko 9T0 BbIpaxkenue GyyeT aBaTb (bas0Byl0 CKO- 
'CTb 3BYKa TOJIbKO pH e—>0 (r—>oo) (cm. (8,°)). TloquepKHem vrakxe, uo 
pOTMMUNE OT OOBLYHOH akyCTHKH, BOOOMme roBops, AP,,=-AP. 


PHCTBHTeJIbHO, 43 oOlpeyeseHun 3AP = SAP ui (cm. (7)), YyCuIOBHA OHOMep- 


! Z 

eTH uw (5) nonyuum: npH r—co AP, = APs, = AP33 = AP; upu r—>0 
Pi, =°/, AP, APog = AP33 = 3/; AP. Takum o6pa3om, BbIpaxkeHue Aa AP, 
He AP!) jaeT u30bITOUHOe (MO OTHOIIeCHHIO K CTalMOHapHOMY) JlaBJleHHe B 
|MpaBJIeHHH, NepleHAMKYyJIIpHOM K TpaHHUHbIM IVJIOCKOCTAM. 

Jimi TOrO uTOOBI HeMmocpeCTBeEHHO BOCHIOJIb3O0BATBCA pe3yJIbTaTaMH pa- 
TpI (1), upeycrapum AP,, u3 (11) B dopme Xad6apya. BBeyem oOprtuHble 
OSHAveHHA: 


= +@—ia), K=+(g-—ig), Pap. hoy (12) 
| Torga, umes B Buy (12) u TO, 4TO é = iwky wf = = je nlowtyuuM u3 (11): 
APy1 = Vax Re {FE + Qus}, (13) 
he 
| ,  ( Bo\ Pa + Qa (4 / B) Bo Qa — Pw (21 B) 
| B= (2) AekOKP a Q=(=) b EB Pane 
ges (ems a3 ete | cos (Bx) as fe tite =) iF € Meer) | cos [8 (2a =x) 
pO y* fee, Gos (200) ee 
pet fend sem a) sin (Bx)e fer tet) ak) oF CO) cin Bia — x) 
Bets { — 2e—2%%eos (208) + e 4%" ; 


/aueHHsa 8/8 u «/B, BBHAY PpOMO3AKOCTH ABHBIX (popMy. (cM. (°)), MpHBe- 


Ta6auna 1 


aq 
0,01 1,3416 0,002 0,9 1, 2987 0,096 
0,02 1, 3416 0,004 LG 1, 2184 0,140 
0,05 1,3412 0,014 2,0 1,1070 0,135 
0,1 1,3397 0,024 5,0 1, 0237 0,074 
0,2 1, 3339 0,044 10,0 1,0063 0,039 
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3. U3 paccmorpenua (13) cule yer: 1) Bcnyyae e-—-0 (r>w) P—>Py 
Q—-Qy, T. €. B Kulaccu4eckoi oOsmacTu (13) coBnagaer c copmyson (14) 
v3 (1); 2) mockombKy (13) copnagaer no dopme c (11) us (1) mpu Bcex sHa4de: 
HUAX 7, MOCTOMbKY JasbHeliwiui pacueT CKOpOcTH mu 3aTyXaHHA 3ByKa M0 NoKai 
3aHHSIM SJIeKTPpHYeCKOrO WHJMKaTOpa MO*KeT ObITb MpoBeyeH MO cxeme XadOap) 
Wa; 3) OCHOBHBIM O?KMJaeMbIM Pe3YJIbTATOM SBJIA€TCH YMeHbIeHHe 3aTyXaHHs 
yubTpa3sByka pH 1 >r—O0 (um 0 16<e— oo), 

TlogquepKHeM, 4TO pe3yJIbTaTbI JaHHO paOoTbl OCHOBaHbI Ha KMHeTH4YeCKOM 
ypaBHeHuu BosbiiMana Jia OHOATOMHbIX ra3oB. 

B 3aKsioueHHe IIpHHOLly rty6oKky1o OvlarogapHocTb akay. H. H. Boromm6osy 
3a WeHHoe OOcyKeHHe padoorEl. 


MockoBcKHi TrocyfapcTBeHHbIM yHHBepCHuTeT Tlocrymusio 
um. M. B. Jlomonocosa 17 VII 1958 


LWMTHPOBAHHASA JIMNTEPATYPA 
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man, T. Cowling, The Mathematical Theory ‘of Non-Uniform Gases, Cambridge, 1939 
# R. Bo yet; J.-Acoust, soc vAm-a23, 176 (1951): 24, 716 (1952). 5M. Greenspam 
J. Acoust. Soc. Am., 28, 644 (1956). SE. Meyer, G.-Sessl er, Zs: f, Phys 214 
TOROS 7) eemadalde u. Onpxoseknh, JAH, 118, 468 (1958). ® UW. UW. Onbxo- 
cxuu, JAH, 128, Ne 2 (1958). 
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PHSHKA 


HM. M. MOAPOPHbIN, H. Ff. KOBAJIbCKHH u B. E. MAJIbUHKOB 


IJIEKTPOHBI, BbISbIBAFOLUME SKECTKOE PEHTTEHOBCKOE 
W3JIYYEHWE MOUHbIX HMMYJIBCHbIX PASPSJIOB 


(ITpedcmaeaeno axademuxom JI. A. Apyumoeuuem 81 VII 1958) 


Kak u3BecTHO (*), MOUIHBI MMMYyJIbCHbI paspx B raseB OMpeseseHHOl O6va- 
ITH J[aBJICHHH ABJIAeTCA WCTOUHHKOM 2KeCTKOFO peHTFeHOBCKOFO U3J1yueHus. 
(Ip paspaflax B JlerKHX fa3ax 9HepruA PeHTTeHOBCKHX KBaHTOB OKa3biBaeTCA 
SHAM Te/IbHO Oobiile TOH, KOTOPy!0 MOryT MOJYYHTb SEKTPOHHI, MpOXOAA MouI- 
YIO pa3HOCTbh NOTeHMasOB, NpHJlO*KeHHYIO B COOTBeTCTBYIOWIMM MOMeHT Bpe- 
eH K SJIeKTpOJaM paspsqHOH KaMeppl. IIpu paspsane B Aelirepuu MOMHBI uM- 
I YJIbCHBIM paspA COMpOBOwRAaeTcA TaKxKe IMUCCHel HeliTpoHos (?). B pa6ore (°) 
WbIIO MOKa3aHO, YTO TpaHulla SHeEprerwyecKoro CMeKTpa xKeCTKUX peHTTe- 
(OBCKUX JIy4eH, BOSHHKAaIOWUX Mp paspxAsle B BOJOpose, coctraBanet 300— 
i090 K9B. B TO 2e CTaTbe CpaBHUBaIOTCA M3BeCTHHIe B HACTOSIee BPeMA 9KCTie- 
)HMeCHTAJIbHbIe aHHble, OTHOCALMMeCA K HeiiTpOHHOMY M peHTTeHOBCKOMY M3Jly- 
(CHHAM MOUIHbIX paspAOB B WeliTepuu MH BOMOpOe. OKcMepHMeHTaJIbHble PakTbl 
JOCUMTEIbHO CBHJCTEbCTBYIOT O eMHOM MpHpoxe HeliTpOHHOrO MU peHTTeHOB- 
‘KOPO H31yueHHh. YkKasblBaslOCb TakxKe, YTO KeCTKHE H3/IYYCHHA, NO-BHAMMOMy, 
SOSHMKAIOT B pe3yJIbTaTe YCKOPeCHHA 3apAXKeCHHbIX YaCTHIL B QIeKTPHYeCKAX 
HOAX, HaMpaBJICHHbIX BOb OCH pa3spAHOH KaMepbl. Takue duleKTpHuecKkHe 
JOA MOryT BOSHHKaTb NpH MepepacipeseseHHu TOKOB B Mpollecce H3MeHeHHA 
DafMyca cTol6a paspaya WM B C/ly4Yae NPOABJICHHA HEKOTOPbIX THNOB HeyCTOH- 
HMBOCTH. HacTosujad paOoTa NOCcBALeHa H3MepeHHIO SHEP YJJIEKTPOHOB, 
DTBeETCTBCHHbIX 34 SMHCCMIO 2KeCTKHX PeHTTEHOBCKHX KBaHTOB. 
| Paspaq ocyulecTBiaica B dapdopoBolt kaMepe uamMeTpom 175 MM 4H BBICO- 
rot 1000 mm. PaspsfHbiit KOHTyp cocTosas “3 KOHJeHCaTOpHOH OaTapeH eMKO- 
TbIO 36 fc), COeAMHEHHOM Yepes paspxAHUK c cbapdopoBol KaMepolt. Maxkcn- 
MaJibHoe 3Ha¥eHHe pa3spAJHOrO TOKAa MIpH HavaJIbHOM HallpAKeHHH Ha KOHJleH- 
-aTOpHoli OaTapee, paBHoM 40 kB, Jocrurajo 200 ka. OkcnepHMeHTb! NPOBOLH- 
MIMCb Ip HadaJIbHOM JaBJleHuH BOJopoya 6-10-? mM pT. cr. ITO AaBsleHve Ccoor- 
B3eTCTBYe€T MAaKCHM@JIbHOMY BBbIXOJy %KeCTKHX PeHTTeEHOBCKMX KBAaHTOB. 
B mpotecce paOorbl HaIMuHe PeHTTeEHOBCKHX HMITYJIbCOB KOHTPOJIMpOBaJIOCb 
CLMHTHJWIALMOHHbIM pervcTpaTOpoM C BbIXOLOM Ha MMMyJIbCHDI ocuMsorpad. 
_ B coorTBercTBHH Cc MpeAnouoxwKeHHeM OO YCKOPeHHH 9JIEKTPOHOB BAOJIb OCH 
a3pAHOM KaMepbl, B WeHTpe SeKTPONa, HAXOMALErOCA B MOMEHT MpHO7-KeHHA 
AanpAxKeHHA MO MOMOMRKATEIbHBIM NOTeHIMasIOM, OblIO CHeuaHO OTBepCTHe, 
ee aJOMMHHeEBOM (oOJIbrOH TOJMMMHOK 6 tt. 3a aJIIOMHHHeBbIM OKOLIKOM 
OaciOJlarasacb IocKad BaKyyMHadA KaMepa, MOMeLleHHad MexKy WoslocaMH 
9JleKTpOMarHuTa, WHTaeMoro OT akKyMyJIsTOpHO Oatapen. Jia peructpallun 
9IEKTPOHOB HCHO/Ib3OBAIUCh PHMepCeHCHOUAMSHPOBaHHbie PeHTeHOBCKHe (oTo- 
BR ocstina, W3POTOBJIEHHbIe B HayyHo-HCc/leOBaTebCKOM KHHOOTOMHCTHTYTE. 
Ilpu wammuun WeneBoli MadpparMpl MevkKy aslOMMHMeBO PoLrov U (poTo- 
‘WWIACTHHKOM B OTCYTCTBHe MA@PHHTHOFO MONA MOABIANOCh YeTKOe U300parxKeHHe 
len IPH 9KCHOHHpOBaHHN IJlaCTHHKH 5—10 pa3pagamu. Tipu HasoxwxeHHu 


‘ 


calaGoro MarHuTHoro nossa ~ 20 spcr. OAMH Kpal n300paxKeHHA WeM pasMbl- 


BaJICA. 2To Da3MbITHe MO2KHO O6bIIO OOSACHHTh JIMIIb NOMAaAHHeM Ha MWJlacCTHHKY 
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: 


| 


OTPHUaTebHO 3apAXKeHHBIX YacTHI. HadsoaeMoe MouepHeHve He MOrVIO ObITb) 
BbIZBAHO MIpOCTPesIbHIMU 3/IeEKTPOHaMM C SHeprveH ~ 40 K9B, BOSHUKAIOULMMH 
B MOMeHT cTapTa paspsja (*), TaK Kak Ip YMeHbIMeHMM HavabHoro AaBJCHHA) 
BoJopowa Wo 1,5-10-? mm pt. cr., Kora HHTCHCHBHOCTbh CTapTOBOrO PeHTTeHOB= | 
CKOrO H3uly4eHHA pe3KO BOspacTaeT, a MMINYJIbCbl 2KeCTKOPO PeHTTeHOBCKOLO! 
UZIYYeHHA Ha ocHusOrpade He HaGmOfaiMcb, MovepHeHMe COTONMACTHHKH | 
orcytcrBopasio. [IpuBeyeHHble (pakTbl C HeECOMHEHHOCTbIO CBU AeTebCTBYIOT 0} 
TOM, UTO S/ICKTPOHbI, OTBETCTBCHHble 34 BOSHHKHOBeCHHEe 2KeCTKOFO PeCHTPeCHOB= | 
CKOFO H3JIYYeHHA, YCKOPAIOTCH BAOb OCH paspAya. 


Nw pd Way 
Puce, 1. MuxpotbororpamMma cnekTpa 3/ICKTPOHOB HW PelepHOH JIMHHH, COOTBeTCT- 
Bylollad 9KcMO3HuHH 90 paspaamnu 


na onpeweseHiA 9HEplHH 9THX QJIEKTPOHOB MOTOMIAaCTHHKa IKCNOHMPO- 
BalaCb B OTCYTCTBHe€ MarHHTHOrO MOJIA, a 3aTeEM, He MeHAA (oToMacTHHKH, 
TIpOW3BOAMJIOCb HeECKOJIbKO JeCAHTKOB pa3spayqoB upH note H = 230 apcr. 
Taka mpolleypa nosBoulssia MOUyYHTb Ha OMHOH HM TOH *Ke MacTHHKe 
MOUepHEHHE, COOTBETCTBYIOIee SHEPreTHYECKOMY CHEKTPY 2JIEKTPOHOR, H JIMHHIO, 
COOTBETCTBYIOWLYIO HEOTKJIOHCHHOMY Ily4KY 9JIEKTPOHOB. Ora JIMHMA CJA | 
JWIA OMpeAeeHHA MOMORKeHHA COTOMMACTHHKH B CHekTporpade. Ilonyuenupie 
TaKHM OOpa30M IWIlaCTHHKM (OTOMeTpHpoBalucb Ha MuKpodoToMetpe M®-4. | 
Tunvunad MHKpodoTorpaMMa npuBeyeHa Ha puc. |. | 

Ilia nowyueHHA KpuBOK AUcMepcuu CNekTporpada MpousBosMNOCh rpaduue- | 
CKOe MOCTpOeHHe 3JIeEKTPOHHBIX TpaekTopuit. [locrpoeHue 21eKTPOHHBIX TpaeK- 
TOpHH NOTpeOoBalO TWWaTebHOrO H3yYeHHA TOoMOrpaduv MarHuTHOorO nodA. 
Ucnoub3syA KpHByIO AMCMepcHv MU W3MepxaA Ha MUKpOdoTorpamMe paccTosHue 
MexKy pellepHOHM JIMHveH WM rpaHuleH MO“VepHeHHA, BHISBAHHOFO 3JIeKTPOHAaMH, | 
OTKJIOH€CHHbIMA B M@rHHTHOM TlOJle, HETPyIHO NOJYYHTb 3HaveHHe MaKCHMaJIb- 
HOM 9HeprH, MpMoOperaeMo seKTPOHAaMH Np [BM2KeCHHM BJONb OCH paspssa. 

Kak yKaspiBaslocb (*), KpHBad 9HepreTM4ecKOrO CleKTpa 2KeCTKUX peHTre- 
HOBCKHX JIyueH pe3ko MafaeT B CTOpoHy OdsbuIMx 9Hepru. Tlosromy MoxHO 
ObWIO OAKHAATh, YTO MOMORKeHvE TPawUllbl 2HepreruvecKoro cneKTpa 93N1eKTpO- 
HOB, BbI3bIBaIOWNMX 2KeCTKOe PeHTTeHOBCKOe H3JlyyeHve, Oyler 3aBucerTb oT 
akcnosHuMH. Ji Mpopepku sTOrO MpekNoOKeHHA Opla mpoBeseHa cepua 
SKCHePHMeHTOB, B KOTOPOH SKCHO3SHUMA MeHasach oT 20 Ro 90 paspagoB. Cpas- 
HeHHe COOTBETCTBYIONIMX MHKpOdoTorpaMM oKasaJlO, UTO, HaYMHAaA C 9KCMO3H- 
WM, paBHoli 50 paspayaM, rpaHuia no“epHeHuA MepecraeT CMelaTECA TO Ha- 
NpaBsieHHlo K peMepHOM JMHUH (T. €. BCTOPOHY OombWMXx 2HEpruit 21eKTpPoHOR). 
Caelyer, OMHaKO, OTMeTHTb, UTO C yBeIMYeHMeM SKCHO3HIMMM KpHBaA moyep- 
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“HHA BOJIM3H TpaHHUbl CTaHOBHTCA MeHee MOwOroli, To OGeruaer ompeylese- 
€ MaKCHMaJIbHOH sHeprun. OdpaOoTKa momyyeHHoroO 9KCrepHMeHTabHOrO 
aTepHala MOKa3asla, YTO MAaKCHMaJIbHad SHEPrHA B/IeEKTPOHOB cCocTaBssAer 
)O0 koB. 

| [lia mposepku MpaByJIbHOCTH MOCTpOeHHA 9eKTPOHHBIX TpaeKTopuit Opi 
}MOMb3OBaH SJIEKTPOHHBIM My4oK c sHeprueH 100 K9B. McrounuK sekrponos 
pMelllaicA BHYTpH dapdopopoli KaMepbI, MpH 9TOM TeOMeTPHA OMBITa Mou- 
XCTHIO COOTBETCTBOBaa TeEOMeTPHH OMMCaHHEIX 3feCb 39KCMepHMeHTOB. Quep- 
“A QIEKTPOHOB, MOJIYYeHHaA H3 U3MepeHHA Pa3HOCTH MOTeHIMaOB, COBMaaer 

SHeprvel, MOyYeHHOM M3 MOCTpOeHuA KPHBOM Aucnepcuu Cc TOUHOCTHIO JO 
\. YuuTblBad pasOpoc B pesybTAaTaXx OTC bHbIX IKCMePHMEHTOB, aBTOpPbI CuUH- 
¥OT, UTO TOUHOCTh NOJIYYCHHEIX pe3yJIbTaTOB cocTaBseT 5—6%,. 

Takum o6pa30M MpAMbIMH 9KCIepHMeHTaMM MOKa3aHO, YTO 3/IeKTPOHLI, OT- 
TCTBCHHbI€e 34 BO3HHKHOBCHHE 2KeCTKOFO PeCHTTeHOBCKOPO H3sIyYeHUA, CONpoO- 
MKAIOWlerO MOMIHbI MMIYJIbCHbIM paspA B BOMOpOde, YCKOPAIOTCA BAOMb 
WM paspsaqHow KamMeppl. MakcuMaibHad 3aperucTpHpoBaHHad SHeEpruA dVI1eK- 
FOHOB cocTaBuiseT 3004-20 K9B, TO XOpOIO CormacyeTca C pesybTaTaMH H3- 
pPCHHA TpaHH4HoH SHEP peHTTeHOBCKOTO CieKTpa. 


Tlocrynua0 
25 VII 1958 


IWMTHPOBAHHAS JIUTEPATYPA 


KbaAHOB, HW. M. Tlogropuuit, Atomaan sHeprua, Ne 3, 97 (1956). 
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OMHaa sHeprua, Ne 3, 84 (1956). 27 H.T. Kopaapcxuhkh, UW. M. Wogropupni, 
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Wornanp Akagemun Hayk GCGGr | 
1958. Tom 123, Ne 5 


bH3BUKA 


A. Ff. CAMOHJIOBHY xu JI. JI. KOPEHBJIMT 
JPOEKT PAPAXEA HA IKCHTOHAX MOTTA 
(IIpedcmaeaeno axademuxom A. ®. Hodge 6 VIII 1958) 


Hapsgzy c ontuueckumu (1), 9uekTpHueckHMu (”) H MarHHTHBIMH (?) Hccue: 
JIOBAHHAMH SKCHTOHOB B TOJYMpOBOQHMKaX, U3YYeHHe MarHHTO-OlTHYeCKH 
CBOHCTB 9KCHTOHOB MOKeT JaTb He3aBHCHMble OT YKa3aHHbIX BbILe MeETOJOB CB 
JIeHHWA O CBOMCTBAX 3THX KBasHuacTHy. HwxKe McceqOBaH sgh. @apayes 
quia skcuToHOB Motta He CJIMUIKOM OombluIMx paguycoB (d< 10° cm). [ocr 
aAHHy!0 Bepjle MoxKHO ONpeyeJMTb Ha OCHOBe ee CBA3H C BeKTOpOM rupalun (4) 
NOsTOMy 3afjaua CBOJHTCA K BBIUHCJICHHIO KOMIIWICKCHOM TOJIAPH3yeMOCTH 9KC 
TOHa, MOBep»xKeHHOrO JeHCTBHIO NOCTOAHHOFO MarHUTHoro novia H, Nod BuMAHHe? 
MOHOXPOMAaTHYeCKOH 9JIEKTPOMarHHTHOH BOJIHbI YaCTOTbl @, BeKTOP-MOTeHIHa 
KOTOpOH BbIOHpaeM B BAe 


A (€) Re Age lo!—0)1, (i 


rye |k| = w/c — BomHoBol BeKTop. BBeyem o6o3HayeHHa: Me, Ye; May t,— C 
OTBETCTBEHHO 3(:PPeKTHBHbIe MACCbI H paQMYyCbI-BeKTOPbI 3JIeKTPOHA U JbIpKu; AE— 
SHeEprHA AKTHBAILMH SJIEKTPOHHO-JbIPOUHOH Nappi; V (| re —r,_|) — NOTeHUHaIbHAa 
9HeprHa HX B3aMMOJeHCTBHA (NO Tpefox*KeHHIo ccbepHuecKH-CHMMeTpHyHas) ; 


* * 
Ti i 
Rosetta Shia ele ge ts 
’ iM ek 
m.m, 
= Chan 
M\= m+ my} m=, We ( 
Me p 7 im —m, 
41,2 = M 5) a a 5 


P 4 p— OOoOleHHbIe KHHETHYeCKHe HMMYJIbCbI, COMps2KeHHbIe COOTBETCTBCHE 
KOopyuHatam R (pajuyca-BekTopa «WeHTpa Ta2KeCTH» SKCHTOHA) Mr (OTHOCHTe 
HOH KOOpyMHate). Cpeqy cuMTaeM M30TPOMHOit. | 

C MOMOLIbIO BBeCHHbIX OOOSHAYeHHH TaMMJIbTOHHaH 3KCHTOHA MOxKeT 6nIt 
peAcTaBJleH B Be, 


5 ie: Raman tae Slee ost eh 
+ oni {P— a [HR] + $5 [He] A(R) (wre + ge-vstiry 
+ AE+V(r). 
B AMMombHOM MpwOsmKeHHM, cuntad (2nd /i) <1 (A — qunna BOJIHbI 3J1e 


TpOMarHHTHOrO Nossa), HMeeM (kr) <1 nu ramupToHMan FY MoxKeT ObITb 3HaUL 
82.8 | 


€JbHO yipomeH. B JIMHeiHHOM NO 9seKTpOMarHHTHOMY Tomo TIpHOJIM2KeHH OH 
IpHoOpetaeT BU 


H=H AG, 
oe eh 


SX 
S| 


(P ——— [Hr] "+ = (p—< [HR | — [Hr }) + AE+V(), (3) 


Hy = — se | (Ap) — 36 (ATHR)) + $2 (ATHr) | (4) 


\7@; MOXHO, OYeBHHO, TpaKTOBaTb Kak BOSMyujeHHe. Pacuer nosapusyemocTn 
)PKCHTOHA TIpoBeyleM MO OObISHOH cxeMe. 
Byjlem wckaTb pellieve BpeMeHHOro ypaBueHns IIpenunrepa 


[in 3 — H| ©, (R, 754) =0 (5) 
3 Buse 


4 (Ry rf) = e-H4 (Ry 1) +2 [aaarel + bare] War (Rit)}, (6) 


Ge VE Vee ne «: (7) 


®y — 9Heprua OCHOBHOrO COCTOAHHA SKCHTOHA. 
M3 (8) cneqyer, To 


ipa 
Ye = Vas pe Alte | ons (0) 8) 


2 (1K —= |Hr])? + = (p a — [Hr]) + V (r) ex.s = (Ex,s — AE) 9x,s, (9) 


gepe3 V o603HaueH OObeEM KDpHcTaJIa. 
TakuM o6pa30M, cOcTOsHHe SKCHTOHa (pH A= 0) MoxerT ObITb OnHCaHO 


COBOKYTINOCTBIO WHTerpaJiOB ABH>KeHuA; KK (HMNyJIbC «WeHTpa TAKeCTH») UH S (Ha- 
TIpHMep KBaHTOBble uvcsa n, l,m), ecu V(r) —kysoHoB noTenyHas. Llogcras- 
aaa (8) B (6) u 3aTem B (5), JerkO MOJYuuTh Mocme CTaHapTHbIxX BbIUHCJe- 
HMii 3HadeHHA KOS@pHILMeEHTOB Pa3JIOXKCHHA Aaa’ U Daa’. 

OxkaHuaTeJIbHO HMeeM 


ARG 
Ox o(R, 13 ) = ppellte HERO 7« o(C), (10) 


rye 


=> (K —k,s|8|K, 9) 


%K,o0 = Ko + a OK—k,s “Ff 


Ss ORS ks KO shes 
—iat (K +k, s|8/K, 0) 
ay ar erpremninear yan 9 (11) 


OK+k,s; K,0 = ®K+k, s — ©K,0> (12) 


(K-Ek,s|8|K, 0) = ~— | ok eke (r) {(Aop) + Seyi [Hr])\ex,o(r) d=. (13) 
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B jaibnetiiiieM MBI UpeneOperkem orMunem Mexay K+ k u K—k un 3am 
HWM ux HaK, TaK Kak Jit BUMMOH uacru cneKTpa |k |< |Kj. 

JI onpeyeseHua TeH30pa TOMApHsyemMocTH NOCTYNHM CJleyIOLWHM OOpa3so 
BpruncimM ¢ momonpbio (11) u (12) KBaHTOBO-MexaHH¥eCKHH TOK B SKCHTOHE 
coctosHun (K, 0) mo cbopmyuie 


ixo (= ~ 2) ko (P— Fy LHR] + Se [He]) Oxo (dee) (de) (4 


my } 
H HaujIeM 3aTeM BeKTOP KOMIIJI@EKCHOU NOJIApH3 alu Iho COrJIaCHO pane 


| 
t 


fee (t) =\ ix, 0 (2) dt = 28, (1 
0 | 


rye % — TeH3O0p (KOMIVJI€KCHBIM) NOJIspusyemMocTH, @— KOMIMJIeKCHaA HalipAKe 
HOCTh QJICKTpHYeCKOrO MOVJIA: 


8 = —i = Aneiet (16 


[Ipoctbie BbIYHCJICHHA TIpHBOAAT K CJleyIoUleMy pesysIbTaTy: 


(0) (1) 
bj iy + Oj, 


rye 
Ome, Oy a xt ts) PUES ED se iOMsie [Or | (17 


2h(mo) Oo) + @ ©. 9—@ 


MOQJIAPH3YeMOCTb SKCHTOHa B OTCYTCTBH€ MarHUTHOTO MOJIA (B PaCCMaTpHBaeMe! 
HaMH CJlydae H38OTPOMHOrO KpHCcTaJla 3TOT TeH30p J\MaroHaJieH: orf?) = 26;;) 


reheat { (0 | pé| s) (s| [Hr}/ | 0) + (s| p/[ 0) | LAr} s) 
ee 4m?o2c @.9 


4. £5110) (Oifttry! | s) + (| g!is)(s| {Hr} |0) \ (18} 


Sey 


a 


O50 


rye [vist yOOcTBa MMCbMa BCIOJY OMyuleHbI wHeKch K. 
Ilo onpeyenenwio Z-KOMNOHeHTa, BeKTOp rupallHn 


= ay fe ipebees6) | 
Ye = ap (Oxy — ayx). (19| 


Bocnomb3o0BaBuincb (18) u (19), merKo nowyuuTS 


— ~2 


8m? On 


CIN >} L(s | p |0)(0 | [Hr] | s)| — [(0| p | s) (s | [Hr] | 0)] 


: (20) 
Ha ocHope paBeHcTBa 


(s|p]0) = — ima, o(s|r|.0) (21) 


WH MpeAMNOarawn OCb 2 HallpaBJIeHHOHK, BHOJIb MarHATHOrO MOJIA H, UYMeemM 


AH, | 
Ker 
4mohe 


De AFM s|x1OP+| (6) y/0) Py, (22) 


re MATpHYHbIe SJIeEMeHTbI KOOpAMHaT OepyTcA B *PyHKWUAX oK,; H 3aBHCAT, BO- 
ome TOBOpA (TaK Xe KaK HW UaCTOTEI Ws), OT K. 3ametum, OJHaKO, 4TO ecuIM 
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Se HEMT ECH B Yz wWieHaMH c H B cTeneHH He BBIlle MepBoli, TO yKa3aHHBIe 
SPINE MATPHYHBIC SJIeEMCHTbI M WaCTOTbI NepecTaior 3aBuceTb or K. Mp orpa- 
(MYMMCA 3)[eCb HMCHHO STHM MpHOJMxKeHKemM. V3 cpapnenus (22) n (17) aerKo 
M€Tb, UTO B PaCCMaTPHBaeMOM HaMM Cylyuae 


=> 
eAa, 


ifr i, (23) 


4me 


He % — CKaJInpHan NOJAPWUSYeEMOCTb SKCHTOHA B M3OTPONHOM KPHCTaJJIe B OT- 
YTCTBHWe MarHuTHOrO MOJIA. 


BekTop rupaliw B pacuete Ha eqununy o6bema T= ny, rye ny — mulOTHOCTS 
|KCHTOHHOTO ra3a: 


ii sane Anis eH . (24) 


OcoOeHHOCTHIO STOO pesyJIbTaTa ABJIACTCA MPOMOPUMOHAbHOCT BeKTOpa TH- 
JallMH pasHocTH Macc avieKTpona u AEIpKH A. Sto sBanetca cuencTBHeM roro, 
TO BeKTOP THpallMH MpoMopuMoHaseH JlapMopoBo uactote. I[]ponoprvonasb- 
jOCTb BeEKTOpa Tupalwu (HIM NOCTOAHHON Bepyle) MarHATHOMy momo ecTb caeq- 
TBHE MpOMOPIUHOHAaJIbHOCTH JIaPMOPOBOM YaCTOTb! MAarHATHOMY MOJO. 

| Kak uaBecTHo, yrou nosopota 4 nmulocKocTH no“spusanun mpu spiexte Pa- 
aflet B OOpasue TomMMHbD! / MOAYHHAeTCH 3aBHCHMOCTH 


6 = HI, (25) 


qe %— noctosHHaa Bepye. C ‘qpyrot cToponbl, uMeetTes ceqyroulee COOTHO- 
penue (*) mMexyay 6 u T,: 


(2a (26) 


EA 


he & — JM9JIEKTpHuecKas NOCTOAHHAaA Cpe jbl. 
| V3 cpapnenua (25) u (26) umeem Ha ocHoBaHun (24) 


Gee-7 A =_s jes <=>. (27) 


cw 
m Ey 


) Takum o6pa30m, sddext WPapaylest Ha SKCHTOHAX BO3MO%KeH JIMUIb B TOM 
1 _ : 


ltyuae, Korya m,=£ mp;, WHave BpallleHust MOCKOCTH NOMApH3allMN, BbI3BaHHbIe 
}IEKTPOHOM Hi JIbIPKOH B OTJeJIbHOCTH, MOJIHOCTbIO KOMIeHCHpyloTca. Popmyvia 
na 0 cojlepxxuT oTHowenne A /m W MOET CJIYXKHTb He3aBHCHMBIM MeTOJOM 
Hpeylenenus sToro orHowenna. Jina oneHKH MpeqNosaraemol BeMUHHEI 9(ppex'ra 


MMeETHM UTO 11,%, 110 MOpALKY BeEJHYHHBI ~ oazM,¢9. Tlonoxum H~3-103 apcr., 
 ~ 0,1 it, A~0,D, o~ 10% cex*, T~—10Yem, ’A~ 10% cm, &— 10, 
y—~ 1018 cm 3, oar ~ 10°78 -a6c. eg. Torga eH /mc ~ 10 cex?, eH / mca ~ 
10-5, nea, /e9 ~ 102, 1/%~ 104, 6~7’, 7 ~ 0,02’, 7. e. acbtbexT Moxer jocTu- 
ItyTb OObIUHOrO MOpsAAKa BeJMUHABI (JI HeeppOMarHHTHbIXx Te,T). 


VWuxcrutyt nosy npoBoxuukos Toctynuio 
Axkafemuu HayKk CCCP 1 VIII 1958 


IMTHMPOBAHHAS JIMTEPATYPA 


mE O Tpoce, H. A. Kappes, JAH, 84, Ne 2 (1952); 84, No By (ros Ie) 

Ipocce, B. 1.3 axapueuas, JAH, 90, No 5 (1953); 92, Ne 2 (1953). 2E,®. Tpoc 
ill. 3axapueua,H.M. Pei unos, JAH, 97, 57, 221 (1954); E. ®. IR FOROS 5; 

WaxapueHs, KT®, 28, 231 (1958). 8A. T. Camottaosnsy, JI. Jl. Kope 
aut, JAH, 100, Ne 1, 43 (1955); A.T. Camottmopuyu, M.B. Konwouosa, JAH, 
Mme 4, 55.(1955); E. ®. Tpocc, B.Il.?3-ax ap teu a, SKE®, 27, $940: (1957). 
It. UW. DpeuKesAb, JaexTposunamukKa, 2, 1935. 
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Jiokxnauangn Akayemun nHayx CCCP 
1958. Tom 123, Ni 5 


PHBHK, 


A. ®. CAHJJOPOB u H. H. AHEHKO 


K BOTIPOCY O HECTAWMOHAPHDbIX WJIOCKUX TEGEHHWAX | 
NOJIATPONHOrFO FA3A C MPAMOJIMHEMHbIMH XAPAKTEPHCTHK AMI 


(IIpedcmaenexo akxademuxom A. JJ. Caxapoesim 12 VII 1958) 


B mpequaraemoH 3aMeTKe JlaeTcaA NosHad KaccMpuKalna HeycTaHOBMBIHXC 
MJIOCKHX TeYeHHM MOMMTpoMHOTO Ta3a, MMeIOWLMX MIpAMOJIMHeHHbIe xapakTep 
CTHKH — OOHe JIMHHH YpOBHA BeJIMUHH U;, C B (a30BOM MPOCTpaHCTBe xj, Xo, 1 


Y paBHeHiA THAPOFMHAMUKU JIA Hallero Culyyad MMeIOT BHI: 
ypaBHeHua Onepa’ 
Ou: Oc 2 Ou; ys A 
a + Qc ag + Di Ue Ge, = 9, iececs ( 
k=1 

ypaBHeHie Hepa3pbIBHOCTH 
0c z Oc z Ou, | 
» ($43 use| +03 dx, = G 

k=1 k=1 


G 
rye x = = = > 1— nokasatesb ayuaOaTEl; c? = (4): p=a"(S)s 
U 


1 . 
N —— 4? 
S — sxHTponus. 

YpaBHeHHA XapaKTepHCTHK 3a/a{MM B Be 
dx,- __ dx dt cd 

Ape Ae a? : 

MIpHueM, MOCKOJIbKY MbI paCCMaTpHBaeM NPAMOJIMHeHHbIe xapakTepHCTHKH, (CbyHit 


muu u;, eé, A; OyeM CUHTaTb 3aBHCAULHMH OT JBYX MapaMeTPOB %, %, B Ki 
yecTBe KOTOPbIX IIPHM€M BeJIMUHHbI 


oa bi, og =a ©, (4 
Tludepenunpya (4) no Xp H i, HalileM BbIparkeHHA JIA Oa; | OX, HW Ox; jal 


a 3aTeM, TOJIb3yYACb HaliJ[eHHbIMM BbIpaxKeHHAMH, MepeliemM B ypaBHeHHAX (1) 
(2) K M@peMeHHBIM %, %. Tloce sTOrO HX MOXKHO 3anvCaTb B BHJe: 


A; + tB; = 0, i= 1, 2,3, (dj 

Mite 

ee es Ou; Ou; 
A= saa; + Gay +2 Gan 


one Oc Ou Ous | 
Ay Fi y—10d2 +h O01 +, Od: 5 | 


ee 0c Z Oc Ou; Ou 
A; = pA Lt 5a, 7 mL (cine 


Od, te Ode 5 


832 


ve Oc 2, 0c 


| ee De: PoUr at y 6) 
| on P22 da y= Par das + (L,P22 — Lepr») an + (e011 — Lox) ae 


Od,’ 
Bei 2 Oc 9 ac a 
> 1 Pa, TTP aay H (vP20 — Lepr) ae + (loP11 —Lypo1) ie 


? 


2 
2 


az dc 2 wh 
ae (“P22 — lpr) Oa a5 Y=1 (UoP11 — L1Pe1) mn > Poe om fee 


Oly Ou Ou 
Op? 2-oq, > P12 Bae + Pur Baa ’ 


OA. u,— A; 


Sy x ce 
PM Saat la Cc 


} Tak Kak A; u B; cyte (pyHKUMA OT %, %, a ypaBHenua (5) JouKHBI BBI- 
WIHATECA TIpH sOOoM ¢, TO JOJDKHI ObITb BBITOJIHeHbI YCJIOBHA 


Ape Oye Bam Oe gs oe eet ea (6) 


} Mor nowtyaum nepeompeyetenHyio cucremy 6 ypaBHenniit yma 5 HensBect- 
X PyHKuMi, COBMeCTHOCTb KOTOpol culeqyeT uccseqoBaTb. Buayane 6yyem 
faTaTb, TO Uy HM Ug PYHKUMOHATbHO He3aBHCHMBI, T. e. 


Ou, Ou, 
0a, Oa, 

Ke ee a0 (7) 
Ooy Ode 


| Ilonaraa c =c (uy, Uz) H BBeAA CPyHKIMIO 


8 (1, Us) = ==> C (Wa, Ha) 8 


cTeMy ypaBHeHHli (6) MOxKHO 3allHcaTb Kak cucTemy 6 ypaBHeHHii, OAHOpO- 
|(X OTHOCHTe/IbHO MIpOM3BOAHBIX Ou; /Oxp. Panr 9TOH CHCTeMbI f< 3. 

| Vcceneqya sty cHcTeMy, MpHXOJUM K CJIeEXYIOMIMM pesyJIbTaTaM: 

1. Cnyagai r= 1 Tpusnanex, oH UpHBOMT K TeyeHHAM Cc c = const. 

' 2. Cnyuah r= 2 jaer cileqyroulue BO3MO?KHOCTH: 

* a) Konmueckve TeyveHHA, XapakTepH3yeMbIe yCJIOBHAMH 


Poa = Pr. = 0, Pir = Poe: (9) 


i 6) Tlorentuapuple evens, Upayem ypaBHeHuaA By = 0, B, =O spmouHa- 
TCH aBTOMATHYeCKH, a ypaBHenve B; =O aer ypaBHeHwe Broporo NopsKa 


00 070 
0; ca du,’ Op = 0u,OU, 


I 


; CBA3aHbI C § COOTHOLIe€HHAMHA 


A; =u; + = 06;; (11) 


| WM Us OMpesemsoTcA 3 ypaBHeHHit A,=0, A; =0, a 3aTeMm Kak *yHKIMH 


bX, ¢ HaXOJATCA U3 cooTHouenni (4). 


30 
3axasz 1097 8 


| 

| 

! 

B) B cayuae y= 2 M TObKO B STOM CJIy¥ae CyLeCTBYIOT BUXpeBbIe Tede- 
HHA, ONMCbIBAaeMbIe YpaBHeHHsMH 


26? = (Qu, + A)? + (2u, + B)? (12 

(A u B xKoxcrantbl); 
) 0 0 | 

(oe) ae at ae oe oes (13) 


rie 2u, — A=*," 2u, — B= y; 
A; ONpeyleAIOTCA H3 paBeHCTB | 


A 03—i 
pee ee (14) 
Vari | 


YkaxKeM OfHO YacTHOe TOUHOe pellieHwe cucrembl (13). Ilyctb y/x = §, 
Torga PyHKIWH 


ay = Ay Inx + @ @), 
he = a, In x + & (€), (15} 
rye 


E 
_ _(  é4+8)@+U—8)u 4 
a, = \ 73 (4 + &)2 d+ ¢,, 


RQ 
iw) 


E 
= |S ep L C9! (16) 
(f= 63? 

0 
Q, Qo, C1, Cz — NPOH3BOJIbHbIC NOCTOAHHbIC, CyTb TOUHbIe pelleHHA CHcTeMpb!I (] 4) 
WM COOTBETCTBYIOMee TeEYeHHeE ABJIAeTCH, BOOOMe TOBOpA, BHXPeBbIM H He MpH 
HaJJI@KUT HH K KJlaccy MpocTbIxX BOJIH, HH K KjlaccCy KOHMYeCKHX TedeHHit. 

3. Ciyyal r= 3 MpHBOAWT JIMLb K KOHHYeCKHM TeYeHHAM, OMHCbIBaeMbI! 
ypapHennamu A;=0, i=1, 2, 3, wu ycnosBuamu (9). 

PaccmaTpywBan fasiee cryuaH, korga K =O (7), HanpHmMep u, =f (uy), H 

uy 

0a, Lda, 
HY!O W3 CHcTeMbI (6), COBeplleHHO aHaJIOrHuHO pen aey cael MO2KHG 
NOKa3aTb, YTO B JaHHbIM KIaCC TeYeHHH BXOJAT JIMLIb MpOcTble BOJIHbI HJIH KO- 
HHYeCKHe TeveHHs. 

TakuM OOpa30M, HCCJIeqOBaHbI BCe CJIyYaH H MOKHO CCOpMyJIMpOBaTb crea 
CTBHe: 

B kulacce HeCTalMOHapHbIX IIJIOCKHX aMaOaTHYeCKHX ABU KeHHH rasa (y = 2} 
€ TIPAMOJIMHeHHbIMA XapakKTepHCTHKaMH He CYyULeCTBYeT BUXPeBbIX TeYeHHH, OTIMY- 
HbIX OT MpOCTbIX BOJIH H KOHHMYeCKHX TeYeHHIt. 


uccsleqys cucTemy 6 ypaBHeHHi, OJHOPOJHBIX OTHOCHTeJIbHO NON Wen 


Ilocrynuuio 
28 III 1958 
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Horna Akagemun nayx CCCP 
1958. Tom 123, Ne 5 


PH3SHKA 


B. T. XOSAHHOB 


NMEPEAAYA TENJIA MEXKAY HOPMAJIBHOM WH CBEPXTEKYYER 
®A3SAMH DKNAKOLO TEJA 


(ITpedcmaeaeno axademuxom H. H. Boeoawboeum 18 VIT 1958) 


1. B. I. Memkosy (*) yqanocb Ha602aTb HOBOe ABJeHHe B Pu3HKe *KUI- 
oro TevIHA: BAAMMylO pally Mexyy JByMA MOqHupUuKAalMAMM *KUAKOrO reluA 
*BepXTeKy¥eH HM HOPMAJIbHOM) MpH yCJIOBMM, YTO CTalMOHapHbI MOTOK Tena 
(pOXOMMT Yepes STY TpaHully. NOTA B OOIUHDIX ycNOBUAX cpasoBbIit Mepexog 
} TeluM MexKAy STHMH AByMsA MOAUPUKaUMAMH e€CTb Mepexo BToporo pola, B 
}AHHOM Cylyuae HaOJuOfa/icA pPaspbIB HeMpepbIBHOCTH (CKaYOK) MVIOTHOCTH U 
PMiepaTypbl Ha rpaHulle M MSMepeHa efO 3aBHCHMOCTb OT MNOTHOCTH MOTOKa 
pruia. TakuM OOpasoM, 3eCb Mbl HMeeM JelO C MpoOsemMoli Nepemsayu TenIOBOli 
JepruH OT HOPMaJIbHOrO K CBepxTeKy¥eMy TeHIO (MIM OT «KJaccHuecKOl» 
| «KBaHTOBOM» 2KHKOCTH), a TakxKe CYUIeCTBOBaHHA ycTOuMBOM rpaHuupl 
exkKLly 3THMM MOWM@uKaUMAMM, HECMOTPA Ha OUeBHAHOe Hayne TypOyvleHT- 
locTH (TypOyseHTHOM TeNJIONPpOBOAHOCTH) B HOPMaJIbHOM TeJIMH. 

2. MexaHv3MbI MpoBosuMocTH Temia MO 06e€ CTOPOHBI rpaHHibl MpHH- 
daIbHO pa3JIMUHbl (CBepxTeKy4HH eH ABIAeCTCA TakxKe CBepXIIpOBOLHHKOM 
(emia). B HOpMaJIbHOH chase oOcyLecTBIAeTCA OObIMWHAA KJlaccHuecKasn (KOHBeK- 
MMOHHO-TypOyJieHTHaA) TeMMONPOBOAHOCTh (q = — xrypo VT), a TeMMOBOH To- 
DK B CBEPXTeKYYeM Fe/H CCTh MOTOK 9JIEMCHTAaPHbIX BOZOYXKAeCHHH, NpHueM Ten- 
}CONPOTHBeHHe MWpakTHueCKH paBHO HyJIO0 uM TemMepatypa (Ty) < T)) 
PTaeTCA MOCTOAHHOM BOb BCero renua II. 

} C cexomeHOsIOrMYeCKOH TOUKH 3peHHA Ha paCCMaTpHBaeMOl TpaHulle B CTAaIlH- 
(fapHOM CJlyyae HMeIOT MeCTO HelIpepbIBHOe NOrvioukeHHe CBepxXTeKy4eH YaCTH ps 
MOpOK ene HOPMAJIbHOM yacTH py MioTHOcTH remMA II (9p =0n-+ $s, PnVa = 
d 


f 


; —psUs). CreqOBaTeIbHO, MPOMCXOHT MHOXKeCTBeHHOe pox eHHe KBaHTOB 
b36y2KeHHA (KpOTOHOB), KOTOpbIe MIpH pacCMaTpHBaeMbIxX TemMepaTypax, OJIM3- 
jx K T, MrpaioT rlaBHy!o poulb). opMabHO MHOTOK Tessa yepes rpaHHlly 
)2KHO Mpe[cCTaBHTb BbIpaxkeHHeM 


gaa (AD), (1) 


te AT = T —T>)—usmepsemblii ckayoK TemHepaTypbl, mpuyem T > 7) eCTb 
beHAS TeMMepaTypa HOpMaJIbHOH (basbl BOJIM3H TpaHHUbl pasjewa; WOKasaTeJIb « 
DoKHO CUHTaTb aHayloroM nopAyKa (BooOule FroBops, ApoOworo) rereporeHHoii 
Jeakium. Teopua josoKHa onpeseJuTb Tapamerpbl (opMyvibt (1). 

) CrammonapHoe cocTosHHve cBepxTeKkyyero Teva B HallleM cJlydae olpeye- 
heTca MakcuMyMom sHTponuH remua II S(T, v) (Kak (yHKIWMH TeMIepaTypbI 
\THOCHTCJIbHOM CKOPOCTH UV = U_,— Us) IPH AaHHOM MOTOKe Tema q = const. 
|cCMOJb3yA H3BeCTHBIE BbIParKeHHA JIA Pn, SHTPOMMM M MOTOKa Tela B CBePX- 
ikyyem resun (2), HaxoquM, uTo 6T == T,—T)=4- 10-8g"*, rae q Bbipa- 
lnerca B BaTTaX Ha lcm?. Takum oOpa30M, cTallHoHapHas Temmlepatypa 7’) 
IM HMDKe, JeM OOJIbIIMH MOTOK Tella NpOXOAMT yepes pany pasjeia (pas. 
| 3. B KauecrBe MeXaHH3Ma MHOKeCTBeHHOrO poOxeHiA KBasMyaCcTHI, — 
lroHOB MOxKHO MpelcTaBuTb ce6e oOpasoBanve B NorpaHHuHoH oOsacTH Cco- 
5* 835 


CTaBHbIX CHCTeM, OOlalaloulHx Ooulee BLICOKOM MJIOTHOCThIO 2HEPruu, YeM OKPy-_ 
*Kaloulanh UX Cpella, H BO3HMKAaIOWMX BCJeACTBHe «NepeMellMBaHNA» rHApowH- 
HaMMYeCKH HeyCTOMuMBOH rpaHHbl (Kanu «ropxuero» HOPMaJIbHOrO TesMA 
B «XOJIOJHOM» CBepXxTeky4¥eM TesIMH). OTH CHCTeMbI B Ja/ibHeMIWeM pacnafarworcs, 
lepexOAA B OHO H3 BO3MOXKHBIX COCTOAHHU, XapakTepH3yeMbIX UHCJIOM BO3-| 
HUKAlOWMX KBasu4acTHl. BeposTHocTb Takoro COObITHA, a TakyKe CpemHee WHC: 
JO pOTOHOB, oOpasylolulMxca B OMHOM akTe pacmajla onpefeeHHOM 9HeprHn, | 
Obi Halifenpi B (*) Ha OcHOBe CTaTHCTMYeCKOrO MeTOJa. SfeCb MbI HCHOMb3yeM) 
pesyubTaTbl ITOH padorEl. | 

ITporyece oOpasoBaHUsA COCTaBHBIX CHCTeM oMmpeseineTcA THApOAMHaMHye-— 
CKHMH CBOMCTBAMH X%UAKOTO TeMA WM TeMMOMepefaueli B HOPMabHOK dase, 
KoTOpasd, KaK MOKa3bIBaeT OMbIT, HMe€T KOHBEKIMOHHO-TYPOYJIeHTHbIM Xapak-) 
Tep. Typ6yjeHTHOCTh Hev36exKHO JOJOKHa pa3pyllarb H MepeMelIMBaTb rpa-) 
HULy Mexkiy JByMaA tba3saMu, ApoOuTb ee Ha Karli. Ho UMeHHO 9TO ABJIeHHe, | 
KOTOpOe B CuLy4ae COMPHKOCHOBEHHA ABYX OObIKHOBCHHbIX 2KMAKOCTel MpHBeJO) 
Obl K NOJIHOMY HCUe3HOBEHHIO PpaHHLbl, 3eCb, HaOOOpOT, CJIYKUT HeEOOXOJMMBIM | 
3BeHOM B MeXaHH3Me Mepesauv TenIOBOH 9HeEprHH Mexy AByMA cbasaMu UH 
OObACHAeT CaMO CyllleCTBOBaHHe BUAMMOH rpaHHpl. B cBepxTekyy¥eM Tey) 
TYpOyJIeHTHOCTh ObICTpO 3aTyXaeT, TAK KaK OTCYTCTBYeT TIpM4MHa ee BOSHMKHO- | 


BeHHA; TeMMepaTypa ObICTpO BbIPABHMBaeTCA OCOObIM KBaHTOBbIM MeXaHH3MOM | 
TeMJIOMpOBOAHOCTH. 

B (?) Obluio oTMeyeHO, YTO JIMHeMHbIe pa3Mepbl COCTaBHBIX CHCTeM, HeTIO- 
CpeCTBeHHO y4aCTBYIOUMX B ABJICHHH MHOKECTBEHHOTO pOKJeCHHA POTOHOB, 
QOJKHBI ObITb, BOOOMLE FTOBOpA, 3aKJIIOUeHbI MexKJLY JJIMHOH BOJIHbI PpOTOHA 
K=A/po M AuMHOK cBOGOAHOrO Tpobera s/leMeHTapHOrO BO3OyxKeHHA B cpeye. 
HerpyQuo 0Ka3aTb, YTO B paCCMaTPpHBaeMOM 9SKCIIepHMeHTe YCJIOBHA OOpa3s0Ba- 
HMA TaKHX CHCTeM BBIIIOJIHAIOTCH. PaccunTbiBax OCHOBHbIe XapakTepHCTHKH 
TYpOyJIeHTHOTO JIBYXKeHHA B HOPMaJIbHOM (pase, HCXOJA H3 YCJIOBHH Telonepe- 
Wauu, HaxOJMM jVWIAX BHYTpeHHero MacliTaOa TypOyJIeHTHOCTH 3HaueHHe A, = 


= 2(ro/D)Rel,- 10-4 cm, rye pynKuns f, sapncsias oT JIMHefHEIX pasMepoB co- 
cyfla, NOpayka e2WHHUbI, a KpHTHYecKOe 3Ha¥eHHe ucla Re He Moxer 
ObITh OYeHb OOJILIIMM JIA 2%HAKOrO remma. J[poOmeHHe rpaHHIlbl MOxKeT ObITS 
paccMoTpeHoO Ha ocHoBaHMH pador (4, °). Haxoqa 3 jaHHbIx pa6orsl (°) 
KpuTuyeckoe unci0 BeOepa, nouwyuaeM JIA pasMepoB Kallewb BbIParmkeHHe 


o-10-7 \JJs Re, 
Bae 4I5 \ 
86 a (aa ) Re D ? (2) 


o — apex TuBubit Kos(ppullueHT MoBepxHocTHOro HaTs2KeHHA (~~ 2,9-10-’spr/cm?: 
upH AT = 0,3° K), v— KuHemMaTHyecKasd BA3KOCTh remua. W@opmyua (2) qaer 
BHaueHHe 6)—~7,7-10 *Rexp CM, 4TO YOBMeTBOpHeT YKa3aHHbIM BBIlle Me 
BAM. 

4. B Hallem npHOmxKeHHuM JIA yuera «ona» Cpefbl OTCUeT SHeprHn pH 
PacCMOTpeHHH COCTaBHbIX CHCTeM Belem or Ey — cpeyqHeH MJIOTHOCTH SHeprHul 
pH Temuepatype 7’). BsaumojyelicTBue MexK]y PpOTOHaMH YUHTbIBAeM C TMOMOLILbIO 
«aPPeKTHBHBIX» 3HAYeHHH MapameTpoB (OpMysIbI s3HepruM poroHa ¢(p) = A +} 
+ (0 — pro)?/2p. | 

Ec s — CpeHsad SHeprua poTOHa, @ = YacToTa OOpasoBanHs cucTeM Ha | ent 
NOBEPXHOCTH PpaHHItbl B CeKyHy, a M— cpefHee uMCIO NopoxmaeMbix pu pac- 
aye OXHOM CHCTeMbI POTOHOB, TO MOTOK Tella Yepes rpaHly ecTb g = sw. 


HerpyqHoO BueTb, 4YTO ToKasaTesIb & 43 (opmysbI (1) MoxeT ObITb BBIUHCIIEH 
110 COOTHOLIeHHIO 


—~ din (n /t) 
~ din(w/t) ’ (3) 


rue () _ E— Eo Gr ec= (+S 


: | 
a ae >) , R—«payuye» cocraBHol cucTembI (060: 


sHayeHua padorb (*)). Ha puc. 1 mpezcrapnen xox KpHBoli BenvunHE «4, Ko: 
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Topad M3MepsxeTcsH B onbire (1), BOmu3su }-rouKkH Bemwunna w/t JOKHa ObITb 
MpHOJIM2KeHHO paBHa e{MHMIe, TaK KaK B 3TOM culyyae BOSOYyK]eHHbIMH OKa- 
SBIBAIOTCA BCE CTEMeHH CBOOObI CHCTEMbI H «UHCJIOy BOsOyxeHHH CpaBHUBaercs 
¢ aucoM aTomos. Ilomaraa In (w/t) = 0, naxogum «1! = 1,91. Sto TeopeTH- 
PAeCKOe SHaNeHHe HaXOJMTCA B COriacHH C 3KcTepHmeHTom (1,9 +-0,1). 

Kosdunuent a MOxKeT ObITh BBIUHCIeEH TOMbKO mpHOwMKeHHO. Imeem 
= wf (w/t) (cm. (3); npw w/t = 1 C= 0,25. 
TaKuM OOpasom, n ~0,25 (E — E)) O3/A. 
Ho yacrora  ecTb NO TopayKy BeJMUHHBI 
ufs3, rye Wu —cpeHAA CKOpOCTb KOHBeKILHH 
(B Haliem cayuae ~ 4 cm/cek). Ilomaraa 
e~A, nonyaaem gq ~ 0,25 (E — Ey) u. Jlanee, 
ouvepuqHO, uTO E—E,=c(T —T,), rae 
c, B HalleM [IpHOuIM2KeHHH, MOXKHO CUMTATb : ‘ 7 
TeMJIOCMKOCTBIO HOPMaJbHOrO resMa BOmsH =? a w 
T,(~0,9 xaan/r-rpaq). Mpn AT =0,3°K i 
oTcioa HaxojuM g ~ 0,165 Br/cm?, uTo Ha- Puc. 1 
XOJMTCA B YOBJIETBOPHTeJIbHOM CordacHH Cc 
OTIbITOM. a 

5. Myeanmsauna mnpo6sempl cocrosyia B TOM, YTO CBOMCTBa XKHJKOCTH 10 
06e CTOPOHbI rpaHHIbl CUHTaHCb MpHHIlMMMaJIbHO PasIMYHbIMM, UTO He MOET 
ObITb TOUHBIM BOsIM3H h-TOUKH. PesysbTaTbI BbIUMCJIeEHHM TMOKa3bIBalOT, OHaKO, 
4TO TeOPHA MpaBHJIbHO YUYHTHIBACT OCHOBHOM MeXaHH3M ABJICHHA. 

ABTop BbipaxkaeT MCKpeHHioio O6ularogapHoctTp B. II. Meumosy 3a HeoHO- 
KpaTHble MIOJOTBOpHbIe OOcyxKeHHA TpoGsemEl. 


“=E 


zZ 


Marematuyeckult uHcTuTyT um. B. A. CrekuoBa Tloctym10 
Axallemuu Hayk CCCP 22 1955 


IWHMTHPOBAHHAS JIMTEPATYPA 


Ycu. Pus. 
1B. TI. Tlemxos, KOT®, 30, 581 (1956). 27 H.M. XanaTHuUkoOB, 

Hayk, 59, 673 (1956). §B. T. Xo3auuos, JAH, 122, Ne 6 (1958). 2 NS Jele Ko: 
MOrop os, JIAH, 66, 825 (1949). ®M.K. Bapanaes,E.H. Tepeposckuh, 
mo. JI. Tpery6osa, JAH, 66, . 821 (1949). 
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Jloxknagn Akagqemuu nayk CCCP 
1958, Tom 123, Ne 5 


B. WEJIJIHEP 
JAMCNEPCHOHHbIE COOTHOWIEHWA JIS POKAEHHA «-ME30HO : 
(ITpedcmaeaeno axademuxom H, H. Boezoarboeum 13 VI 1958) 


B uactosuiel padote, cleqyx (", 7), Mbl NOMYUHJIH JMCMepCHOHHbI€ COOTHO? 
iWeHHA mpomecca x + N —> 2x -—-N ja [ByX pasmMUHBIX CIMHOBBIX H u30TO} 
MMMYeCKHX COCTOAHM («HOH-cTMH-(bum», usOTONMYeCKHHt cmHH 3/9). 

Cuctemy orcueta dbukcupyeM c MomoulbIo ycJioBua p’ + p= 0 u orpaHHuHM: 
CA JA MIpocTOTb! cuy4aeM, KOra SHeprHaA BBIJIeTAIOMHX Me30HOB PaBHb! MeK+ 


a 
Ay co6Ool, a pasHocTs Wx uMNysbCoB q’ — q” (= 2A = 26eq) nocTOAHHa u Nep+ 
leHJMKyJApHa uMnysbcy HyKioHa (Ap = 0). Torga MoxHO BBIpa3HTb Bce 4- HM+ 
NlyJIbCbI Mpollecca “Yepe3s He3aBHCHMble BesIMUMHbI FE, p, A: 


p=(Vp?+ Mp), p= (Vp? + MM, — p), 
é , E 1— 
q=(E.—(+9)p+r), q' =(5, p+ Fet tea), 
y E i—e arts 
q =(5 r) D) Pi = me 
[IpH 9TOM eAHHHYHbIe BEKTOPEI e, €,, p/ |p| OOpasyroT OpToroHasIbHy10 CUCTeMy) 
‘koopgquuatT. E — sueprua Majlaiollero m-Me30Ha, OTHOCHTeIbHO KOTOpOH Oyzy1 


YCTAHOBJIeHbI JMCNepCHOHHbIe COOTHOWeHHA. BenMuHbI! A} HW €& oNpesemmtorcs 
C MOMOMI[bIO COOTHOLIeHHH 


2 = BE? — 4 (u? + 82) — (1 — 8)2p?, e= oe (+ p+ 8). 


p 


Sueprua Nopora peakiHH moJyuaercA us ycnopua 22 = 0. 


SanasAbIBalolly!o HM OMepeKaloulylo aMIVIWTYbI paccMaTpuBaemoro mpowec- 
Ca MOMKHO MOCTPOHTb aHaJIOrHYHO cyIy4YaloO (HKCHPOBaHHOrO HYKJIOHHOrO HCTOU- 
Huka (*). B o6o3Ha4ueHHAX cTaTbH (°) OHH HMeIOT BH 


Tie 


nn 


a (q", q)= \ ax’ dx" LDC oe epee Dp, o,t 5 efg"x" + iq’x’; 


8 9’ (x") 89"(x") 
— 87) (0) 
Sq’ (x’) 39” (x") 

IIpameHenne ycsoBua mpHunnHoctu (4) 


Bia) _ Sa BA 
Bea), th ae apricypeian tb eats 


(2n =r 


on 


Tea(a's 9) = Gow de’ de pest! | pot) tert te 


nokasbiBaeT, uTo T™'=0 ana x’, x” <0; T72=0 SI BIOs Ou cance ae 1 8 
Ha sTomM MecTe MbI cyeulaeM nonlymenne, 4TO ee KOMIIJICKCHBIX 3HaueHHit E 
ret ret 
cbynKtan 'T ge (q”, gq’) = Tpx (E) u Téa (q", Gpi=sidan 5 (E) COOTBETCTBEHHO B BepXx- 


Hew WM HMKHeH MvIOCKOCTAX ABJIAIOTCA aHaJIMTHUCCKMMH. Hexoroppie o6cyxJe- 
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}IHA AHAJIMTHYeCCKHX CBOMCTB aMMJIMTYAbI mporec 
Ca ObIJIM HeJaBHO mpos 
\3 paOote (°). - ness 
Paccmotpenve mopegenus pasHocra 7" (Py eye (E) qa BeulecTBeHHBIX 


ae maeT MmpH ycwopun p? + o?<1/,Mu—wp? cnextp, moKagannpili 


0 Oo 
& & =F 5: Ne 
OO 8 O00 FN 
0 & Hf E 


af 


Pica 
IIpu E=--+E} u E=-+E5, rae 
ane Hs) 2 2 (p? + 3?) 0 —I/ REN) 2 2 
(Go Semanal cecum esos ays 2u (p =p") 
1 2V p+ Me ’ E> 2V pee ME ' (#) 


t d 
IT" (E) T* (E) upuc6peraer 6-o6pasnpie cco6enxoctn. Henpeppisupili cnextp 
fHaunHaeTca Mp 3HauenHax FE = -- Ep, rye 


eS ee 2 (ere) 
2V p? + j 


1 ret d 
blak Kak 3Hauenua T(E) uw T**(E£) copnagaioT Ha KOHewHOM orTpesKe Beule- 


! ° « t 

CTBEHHOM OCH, COBOKyNHOcTb dbynKun T™'(£) u T** (E) mpeyctapaser co6oili 
JeqMHy!Io0 aHaJIMTMuecKy!0 (yHKIHIO, O6laqalouly!o NosocaMH HM AMHUAMM pa3spe3a 
lua BeljecTBeHHOH ocH. IIpumenenue Teopembi Kou K aToH cbyHKIMH MpABO_UT 


i} 


)K JHCMepCHOHHOMy COOTHOWeHHIO Avid Mpolecca = + N->x’ + 7”+N’. Tpn 
J9TOM TIpeANOIO%KUM, YTO ANIA OOMbIUMX SHEPprH aMMIMTYJa Mpomecca yOurBaer 


i 

|kaK 1/E uau Opictpee. Ecum amnuutyyqa npu E-> oo y6prpaeT MejvieHHee, uem 
JI/E, To TakxKe MO*KHO HeMOcpeCTBEHHO YKa3aTb JMCMepCHOHHble COOTHOUIeHHA, 
(mpHueM jist yCTaHOBJIeHHA BKJlaa MOuOCa Ha OecKOHeYHOCTH HY2%KHO UCTIOsb- 
| S0BaTb MeTO], BbIUMTaHHA, U3BeCTHbIM 3 JMCMepCHOHHBIX COOTHOIWeHH AA 
lynpyroro paccesHHa. 

| VuterpupopaHve M0 OTPHaTeJIbHBIM SHeEprHAM MO%KHO YcTpaHuTb MpHMene- 
HHeM COOTHOLLIeEHHA 


} 
* 
Aga (— E) = — Ps sApe (E). 


A ga — €CTb KOMMJI€EKCHO COMps?KeHHbIi MATPHUHbIM 9JIeMeHT AHTHSPMUTOBOH YacTH 
Aga AMIIMTYIbI mpowecca; Psy s MepecTaBsseT CMMHOBbIe H MsOTOMMYeCKHe 
‘WHJeKCbl HauaJIbHoro HM KOHeYHOrO CcocTOAHHH HyKJIoHa. Murerpan B HHTepBaue 
\— Ex<( E<( Ep MO%KHO BBIGHMCJIHTb ABHO. 

| Uro6pl nomyuHtb Tellepb MCMepCHOHHble COOTHOINeEHHA JIA KOHKPeTHbIX 
(pu3u4ecKHX MpoueccoB, CJlefyeT YYeCTh HBOTONMYeCKYIO H CIMHOBYIO CTPyKTYpbl 
AMIJIMTYbI. OTHOCHTebHO H3OTOMMYeCKON CTPyKTYpbl HalO HMeTb B BHAY, 4TO 
M3 IeCTH BO3MO%XKHBIX MePeCTAHOBOK TPeX t-MATPHIL Tp" T/T) (== 7"t't) MOXKHO 
TIOCTPOHTb YeTbIPe HeSABHCHMbIX BbIPaxKeHHA, TaK YTO aMIIVIMTya UMeeT BUY 


Toa = Kt" |(a'e” bv) Aare + (vie! — 010) Bae + (Ut!) Gare + 
+ (c’t — tt’) "Ds o| tf, 


rie Tpa = Tpa(E); t,t’ uo’, ¢ OOo3HayaloT COOTBETCTBEHHO 3HaucHHA H3OTOIH- 
-yecKoro H OObISHOTO CMHHOB HYKJIOHA B HadaJIbHOM H KOH€YHOM COCTOAHHSX. 
Uccneqopanve oObluHol CMMHOBOM CTpyKTypbl MOKasbIBaeT, 4TO Tg, MMeecT 


cnemyrouui Buy: 


T pa = <9' | {Aret+ Q,%uBert t+ ItoGr t} 15| 9. 
Takum 06pa30M nomyuaem 12 He3saBHCHMbIX MCIepCHOHHbIX COOTHOLIeHHH, 
KOTOpble COOTBeTCTBYIOT 12 pa3HbIM COOCTBeHHBIM COCTOAHHeM o6bluHOrO H H30- 


Tonuyeckoro CINHHOB CHCTeMBI. 
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B jlaspHeiiem MpuBeyeM TOJIbKO Ba H3 HAX, a HMeHHO JIA Nepexoja 
COCTOAHHA C MOJIHbIM H30TONMYeCKHM cCIIMHOM °/, B Ba BOSMOXKHbIX COCTOAHE 
C H30TOMMYeCKHM CIHHOM 3/, TIpHyeM M3OTONMHYeCKMM CIWH CHCTeMbI ABYX ™-Mé 
30HOB paBeH COOTBeTCTBeHHO 2 H 1. SHayeHHe CIIMHa HYKJIOHa IIpH 9TOM E 
H3MeHAeTCH. 


C soe: V T0p? g 
14 1 3/y; ale. ) Asp. 9(E s, . i P 
pit. (B) = ph {Ree + JAMEL 9 ae’ +(1+~ Dn 4 (p— =, X 
Er 
a [DY (= 8/4 Ep) — DY—*/sED)) + 6 (DiI) +D3 (= *E 
ES+E 
a [D3 (8/4E®) — D} (2/,E9)] + b [D? (°/2E) D3 (P/E)! | 
a EXE fe 
sees rad 2 * 44 j 
{4 i ie 1 (Es eS 4 4A 1, 4 (EB ) + dAs),. 1 (E ) } , 

Dy ae aa P\ (f E’ = 3 E’ may) dE le | 
Ep 
+(14 = V 2p'g g_{? (0) + = | 

2(q + Po)Po E+E | 


SaMeTuM, 4TO HauaslO HempepbIBHoro crekTpa Ez, sexKuT elle B HeHaOsmosa 
MoH o6sacTH (cM. puc. 1), yyeT KOTOPpOH MpHBOAMT K WHTerpaJbHbIM ypaBH 
HHAM MexY Dea H Aga. BO BTOpoe COOTHOLWeHHE BXOJMT BKJIa aMIJIMTy AE 
Ay,: 1, KOTOpad COOTBeTCTByeT MOJHOMy w30TOIMYecKOMy cnMHy */, H Us0TON 
YeCKOMY CIIMHY BbIvIeTAIOUMX Me30HOB, paBHomy |. KoaddunnHents! onpeyess 
IOTCA BbIparxkeHHsAMH | 


a=—(l—s)M, b=(1+8){2p9(p—q')o— po E2— 2M} + 
++ E2(p — q’)o — (E3)* + 3, 
—(l+e)M, d=—(l—s){M?+ po(p + q)o} +0 +2) p? + 
+ eB} py + E(p 4) — (Ei ew: 


g —Me3OHHBIH saps (mo Bompocam ero ompeyemenua cm. (*)); Di — spmntos 
yaCTb aMIWJIHTy{bl yilpyroro paccesHHA z-Me30HOB Ha HYyKJIOHe; j O6O3Hayae 
Ba pasJIMUHBIX H30TOMM4eCKHX cOcTOAHMA uM i HMeeT aHasorMuHoe 3HaueHHe 
quia OObIuHOrO. «cnwHa. CogepxKammeca B STHX aMNuMTy,axX 9SHeEprMn JlexKa’ 
B HeHaOsloqaeMOoH OO6slacTH yNpyroro paccesHHaA MU OMpefeiniorcA uepes (*) 
OTH aMIVJIMTYAbI MOXHO BBIUMCJIMTb C MOMOMI[bIO JMCHePCHOHHBIX COOTHOILIeHH! 
Jia yupyroro paccesHHa. 

Astop BbipaxkaeT OyaroqapHoctb akayq. H. H. Boromo6opy 3a nocroas- 
HbId HHTepec K paOore, a TaxxKe A. A. JloryHOBy 3a MHOrouNCJIeHHbIe IeHHbK 
o6cy2keHHA. | 


O6OsequHeHHBI MHCTHTYT Tlocry nus10 
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Jornuayn Anranemun HayrK CCCP 
1958. Tom 123, Ne 5 


OKEAHOJIO‘H A 


A. B. PYCEB u ®. A. MACTEPHAK 


HEKOTOPbIE 3SAMEYAHHS O JOHHOU ®AYHE 
AHTAPKTHYECKHX BO] 


(ITpedcmaeneno axademuxom E, H. Taeaoecxum 28 IV 1958) 


B palioue pa6or mepporo (1955—56 r.) u sroporo (1956—57 r.) pelicos Co- 
heTCKOH MOPCKOH aHTapKTHYeCKOl aKcMeLMUMN Ha AMsenbeIeKTpoxose «OOb» 
» BoJax MuzulicKkoro cektopa AHTapKTUKM paHee yxe MpoBosusuch dayHucTH- 
H€CKME HCCIEMOBAHUA PAJOM 9kKCHeMUHH: HeMeWKOH Ha cyfHe «Daye» (1901— 
.903), apcrpanulickol Ha «Appope» (1912—1913) u Opwrano-ascrpamniicKo- 
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Puc. 1. Kapra craHmuii MopcKol aHTapKTuueckoH sxKcnexquuun mepsoro (/) 
u Broporo (2) pelicos. Lndprt — Homepa crTanunti 


fopo3elaHacKoli Ha «J[ucKopepu» (1929—1931). Brimonuanuch rugpobuonorn- 
ecKue padoTbl HB Apyrux palionax ApyruMu SKCreqMUMAMH. Ojuako B Tpyflax 
(X OMYOJIMKOBAaHb! JIMUIb paOoTbl, MOCBAMeHHbIe OOPadoTKe OTAebHBIX rpymn 
OHHbIX %KMBOTHBIX,— OOIUX CBOOK no Gentocy IOxuoro oKeaHa Her. I[lo- 
TOMY B Hallux UCCefOBaHUAX OCOO0e BHUMaHHe ObI/10 OOpallleHo Ha BbIACHeHHe 
Oulero XapakTepa JOHHOK cayHbl M ee BepTHKabHOTO KaveCTBeHHOTO M KOJI- 
eCTBeHHOrO pacmipeseseHua. B Teyenue nepBblx AByx pelicop «Odu» (puc. 1) 
Copp! OHNO dbayHbI npousBosMIHcb Ha 128 craHuMax Ha ruiyOuHax or 28 Jo 
1370 m*, ofHako rryOuHb! Jo 100 M ocTaIvcb MOUTH HeEHCCeAOBaHHbIMH, BBUAYy 


* B wacroamleli craTbe HCMOMb30BaHbI AHHbIe M3 OTYeETA H MOCTaHWMOHHOrO CIIMCKa 6eH- 
ocHEIX paOoT mepBoro pelica «O6u», cocrasmennsix I. M. Beasesem nu II. B. Yuaxosbim (B 
eyaTH) C yYeTOM Ipe(BapUTeMbUBIX ONpPeAeNeHHH AXMBOTHBIX CICI{MaJIMCTaMH. 


841 


HeOarOnpHATHOH WIA STOFO WeAOBOM OOcTaHOBKH B MeCTaX NOsxXofa Kopaoy. 
K Oepery MaTepHka. | 

B o6me coxKHOCTH MbI pacnomaraem 107 KomMueCTBeHHBIMH M 37 Kad 
CTBCHHbIMH JHOYepMaTeJIbHBIMA MpoOamu wu 25 TpaOBbIMH mpoOaMu. | 

TlonyyenHpie B MepBbIX JBYX pelicaxX MaTepHaJIbl MO3BOAIOT yxKe CyIH7 
© OMOHOMMYUeCKOM XapakTepe JOHHOH dayHbt Muguitckoro cektopa Aurap! 
THKH WM BCKPbITb Mpuposy oOuMx ocobeHHOCTeli ee pacmpeseneHuA m0 r1yOl 
HaM. | 
AuTapKTuyeckn Wenbd) uMeeT pA cBoeoOpasHbIx yepT; 1) rayOuHa eI 
BHewHero Kpaa (500—700 M) 3HauuTeIbHO MpeBbllllaeT rlyOMHbI OTMeeH Ap’ 
rux MaTepuKoB (200 M); 2) pesbec) ero CHJIbHO paC4JIeHeHHbI; 3) OCaKH el 
OUeHb C1a60 COPTHPOBAaHbl, YTO OODACHACTCA, BO-MePBbIX, OTCYTCTBHEM 2KUAKOI 
MaTepHKOBOFO CTOKa, MOCTOAHHBIM BbIHOCOM alicOepraMu M OCaxKJeHueM pasHt 
oOpasHoro OOJOMO“HOrO MaTepHaJla VM, BO-BTOPbIX, NMoralieHHeM MWJlaBy4HM 
JIb]aMH OKeaHHYeCKUX BOJIHOBBIX KOJeOaHHit; 4) B palioHe ulembda oT Seper 
B CTOPOHY OKeaHa OMYCKalOTCA XOJIOMHbIC MPHAOHHbIe BOMbI, YTO MpenATCTBYE 
OceaHHiO M HaKOMNJIeHH1IO Ha He OpraHuyecKkoro JeTputTa, HeCMOTpA Ha Oor 
Toe ero COJepxKaHHe B TOME BOAbI. OTMepline AHaTOMOBbIe BOAOPOCIH, po 
TeliiuMe, OCTaTKH TpYMOB MJIaHKTOHHBIX XKHBOTHHIX HT. J., NoNalad B MpHAol 
Hble CJIOH, BC Bpe€MA BbIHOCATCA B OKeaH IIpHJOHHbIM TeyeHveM, JOCTHTalouly 
eKopoctu 0,5—1 yaua. | 

Sr OcobeHHOCTH OCaKOHAKOMIeHHA, pelbedba HW rHApooruu welpda ae | 
esior o6uK ero cbayubl. Tpadpi u WHOYepMaTeu, B3ATbIe Ha riyOuHax 100 
500 M Ha CMelIaHHbIX, CulaOo COPTHPOBaHHbIX TpyHTaxX, NPpMHOCHJIH OYeHb Fi 
cTpylo dbayHy, Tle HaHOouJlee MaccoBbIMH (opMaMH 4allle BCero ObIM pa3H 
oOpasHble ryOku. B yospax OHM nofuac OblviM MpecTaBeHbI He MeHee i 
10—15 sugamu (Tetilla, Myxilla, Mycale, Tedonia, Ophlitaspongia, Jophe 
Cercidochella, Rossella, Aulorossella u gp.). WHorga ux cnukysbl, Kak H 
HeEKOTOpbIX paHOHaxX 1oro-3anafHOH uactH Bapentopa mops (%, °), MiOTHE 
CJIO€EM, KaK BOWJIOKOM, NOKPbIBalOT WHO. OueHb pa3sHooOpasHbl Obl B MmpoGs 
MU KUMeYHOMOJOCTHbIe — THAPOWAbI, BOCbMHJIy4eBbIe KOpasbt (Thouare! 
longispinosa, Th. variabilis, Primnoella, Primnoisis, Caligorgia antarctic 
Umbellula), akruHuu Hw OMHOUHbIe MaflpemopoBble KOpassipt (Caryophil: 
antarctica, Flabellum). MuoronjeruHKopble 4uepBH BCTpeyeHbl Ha BCeX CTA 
IMAX, HO MaCCOBbIX CKOMNJeHH OHH He OOpasyior. Tpasibl NpHHOCHJIM pa3s/IMUHE 
Polynoidae (B ToM 4uCJIe OYeHb KpynHyIx Laetmatonice producta), Amphar 
tidae, Sabellidae, Serpulidae. B quouepnatembHbIx mpo6ax Opiiu Phyllodoe 
dae, Glyceridae, Nereidae, Maldanidae u ap. HemuorowncnenHpl H pasHoodpa 
uple usonogpl Arcturidae, Serolidae u amdunogp Lysianassidae, Ampeliscida 
Kpynuble Eusirus u Ap. JlecatuuHorue paku BcTpedaJlHCb peqKO, HO Ha Hek' 
TOPBIX CTAHIMMAX ObWIO MHOrO JOHHDIX Crangonidae. Uae Bcex Apyrux paki 
OOpa3HbIxX 3eCb BCTpedalOTCA MMKHOFOHEI: MOYTH BO BCex Mpo6ax umerotca Ar 
mothea, Pallenopsis, Colossendeis, Nymphonidae. Mousmocku, ucks10uas Me. 
KUX OeJIbIX OWBaIbBH, CHeBLIMX Ha HIylaX MOPCKHX exeli WIM BeTOUKE 
KOpaJJIOB, MoMaqasucb Kpaline peako. Muianku, KOHKYpHpyioulMe Mo pasHooop. 
3H10 H MHOPOYMCJIeHHOCTH C ryOKaMH, MpeCTaBsleHbl Kak KopKoBbIMu (Micr 
nella, Smittina, Schizoporella, Microporella), tak u kycTucTbIMu (bopman 
{Cellaria, Retepora, Flustra echinata, Heteropora, Fricellaria u yp.). Becpn 
pasHooOpasHbl Hrviokoxkue. B TpanoBbix mpo6ax B 3HAYMTeJIBHbIX KOJIMUeCTBE 
Obl MopcKHe JIMIMM Promachocrinus kerguelensis, Anthometra, elquHvu4dHE 
Florometra, kpynupie exu Cidariidae c WenbiM OnoleHOsOM MeIKUXx ry6o: 
MIUaHOK, KOpaJIJIOB! H MOVJIJIIOCKOB, MPHKPpelJIeHHbIX K HX MrvlaM, TeMHO-MaJt! 
HoBble Hemiasterina 4 pa3iMuHbIe MpaBHibuble exku. Mopckne 3Be3b1 HeMHOr 
YMCJICHHbI, XOTA WH pasHooOpasHbl (qo 8—9 BuoB B Mpobe), OTMebHbIe BUD 
UX [axe B OoraTbIX TpaJIOBbIX YOBaX BCTPeCYeHbI B HEOOJIbIUOM 4YHCe 9K3EMIUL. 
pos. Ha MHOrHx cTaHUMAX B OObIIMX KOMYeCTBAX Jepxatca ocpuypst (Astr 
poma, Ophiacantha vivipara, pasnuunpie Ophiolepididae). Cpapnureat 
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HOPOUMCJICHHbI HW pasHoodpasHpl ronotypuu (Stychopodidae, HecKkombKO BUOB 
-JIbIX TOJOTYPHH C BEHILOM pasBeTBJCHHEIX Wynaten, Psolus, KpenKo mpukper- 
ALOUMeCA K KaMHAM H Jp.). M3 aciuguli yacro Opin MeaKue Boltenia, Pyura, 
ethyum u KonoHMabHble aciuquu. Ha page crannmii waiieHbl KONOHHM 
ephalodiscus, xapaktepupie ya ]OxxHoro oKeana. 
_ ¥>Ke Ip MepBom pa36ope MaTepuvasoB OpocuaHcb B raza [Be ocoGeHHOCTH 
ayHbl aHTapKTHYeCKOrO Webda, OTMMUAIOWe ee OT cayHbI MaTepuKOBOlt 
(MeJ1H B C€BeEpHOM MOJYyWapHH. ITO, BO-MepBbIX, MOJIMMHKCTHOCTb ee JOHHBIX 
DYMMMPOBOK, T. €. HasINYHe He OMHOTO HWJIM HeCKOJIbKUX BeMYUIMX BUOB, a 
MIbIUOTO YHCa PaSHbIX BHAOB BeAyWMX Ppyln, CpeqW KOTOPHIX TPYyAHO BBI- 
BUTb MOMMHMpyioulwe. B OTJIMYUHe OT HallIMxX Ce€BepHbIX HM Jla/IbHeBOC- 
DUHBIX Mopeli. Bropast oco6eHHocTh — HeECMOTpAH Ha CHCTeMaTHU¥eCKy10 
ASHOPOMHOCTh TPyNNMpOBOK, BCTPeyeHHbIX Ha CTaHIMAX, HM Mpucyul onpese- 
eHHbIM OOK, COM KAaIOUIM HX HW OOYCJIOBICHHBIT yKa3aHHbIMH BBIIe Oco- 
2HHOCTAMH YCJIOBHH CYyUleCTBOBaHHA B palioHe aHTapKTMYeCKOrO Wes;bha. 
\asiM4uve KaMHel HM PaJibKM, CO3MaloulMx cyOcTpaT WA Mpukpemienusa cuyasuux 
(OPM, MPHHOC CHJIbHBIMH HM OoraTbIMH KHCJIOPOAOM MIPHJOHHbIMH TeyeHHAMU 
BBeWICHHbIX MMULEBbIX YaCTHIL CO3LalOT XOPOLMe YCOBUA AVIA pasBHTHA MbILU- 
oH PayHbl HENOABYXKHBIX WIM MaJIONOLBHXKHBIX CecToHo(aros. Cpequ Hux MO- 
/T ObITh WIM THNMYHbIC CPuJIbTpaTOpb! (ryOKH, acIlHAMM), WIM (OpMBI, aKTHBHO 
AXBaTHIBAaIOMMe MMULeBbIe YaCTHIbI H3 BOLI (THAPOWAbI, Maqpenopapuu, ycouo- 
Ae paKu), WIM OPraHH3MbI, NOMHOCALHe K POTOBOMY OTBepCcTHIO NpH NOMOLLM 
2CHMYHOPO WIM MHOFO allllapaTa NMUeBbIe YaCTHIbl, OCeBLIMe Ha BeHUNKe Ly- 
ANlel, (KOpaJIbl, HEKOTOPbIe NOJHXeTbI, MIaHKH, POOTYPHH, MopcKHe JMHN). 
_ Ananu3upys coctaB dayHbl, AoOniroHw c rmyOuH 100—500 M, serKo 3ame- 
ATb, 4TO NOfaBAoOulee OOJIbUIMHCTBO OpraHH3MoB, CJlaraloulMx ee, JelicTBu- 
PJIbHO OTHOCHTCA K KaTerOpHH CeJeHTapHbIX cecToHOdaroB. Cra6oe ocemanHue 
la TpyHT JeTputTa uM OOWIbHbIM NpHHoOc alicOepraMuH pa3sHooOpasHoro OG IOMOK- 
oro MaTepHasla IIpHBOJMT, OYeBHAHO, K TOMY, 4TO B NpHOpexHOH cbayHe nouTH 
eT OpraHH3MoB, Oe3BbIOOPpOUHO 3arlaTbIBaIOUIMX MeTPpHT BMeCTe C TpyHTOM, 
He MoslyuatoT MaCCOBOrO pa3sBUTHA CPOpMbI, COOupatoulve AeTPHT C NOBepXHO- 
‘A TpyHTa (YacTb MOMMXeT, HEKOTOPbIe MOJWJIIOCKH M TOJOTYpHH, OOJbIWIMHCTBO 
ipuyp). | 
| YcOBUA CYIIeCTBOBaHHA WelbPoBou GayHbl MaJIO MeHAIOTCA, MO KpaHeli 
epe B mpellemax HCCIeOBaHHOrO paloHa, 4YeEM H MOXHO OOBACHHTb H3BECTHY10 
MHOTHNHOCTh OOmlero OOMKa ero cbayHbl. To, uTO MaccoBble (OpMbl, BCTpe- 
PHHbIe Ha OJHHX CTAHIMAX, 3aMellaloTcA Ha ApyrvX HHbIMH BHAaMH, He Me- 
eT OCHOBHOrO OMOHOMHYeCKOrO XapakTepa *ayHbl, TaK KaK MH Te HM Apyrue 
(HOCATCA K OMHOH U TOH x%Ke OuoMOrMyecKH OOOCOGJIeHHOK Ppynme OpraHH3Mos. 
CIM Ha Webbe Ja/IbHeBOCTOUHBIX H, OTYACTH, CeBEPHbIX MOpel pasHooOpasue 
cnoBuli ocayKoHaKOMeHHA WM PHApomoruyeckoro pexKHMa OOYCJOB/IMBaIOT 
D3HHKHOBeHHe Jaxke Ha HeOOJIbIUMX MO NpOTAXeHHOCTH y4UaCcTKaX Ha pas/Hy- 
bIX OHOHOMHYCCKHX PpyNMHpPOBOK, OTHOCALIHXCA K HECKOJIBKUM OMOMOrH4eCKUM 
oHam (2, 4), TO B HCC/leqOBaHHOM HaMH paone aHTapKTHYeCKOrO Llebia HMeeTCH 
Ulb OHA 30Ha — 30Ha MpeoOwJlayaioulero pa3BHTHA CefeHTapHbIX CeCTOHO- 
aroB. 
| OGumui ONOHOMMUeCKHH OOMK JOHHOH dayHbl YeTKO BbIPHCOBbIBaeTCA MPH 
daslu3e He TOMbKO TpaslOBbIX COOPOB, HO H KOJIMYeCTBEHHDIX THOYepMaTesbHBIX 
poo. Ha rny6unax 100—200 M TowbKo Ha TaKHX THITHUHBIX cectouoaros, Kak 
yOxu, KHIMeYHOMOJIOCTHBI€, MIUIaHKH, aclMMH, MpWxoAMTCA Jo 90,5 % (110 
aHHbIM TepBoro pelica) u 96% (mo 4eTbIPeM mpobaM BToporo pelica) oOujeh 
AOMACChl OeHTOCA MPH aOCOJIOTHOM 3HaYeHHH NOCeMHeH COOTBETCTBCHHO 
347 u 1244 r/m?. Ha rayOunax 200—500 M sToT mpoleHT CHH2KaeTCA, MOXOAA 
> 68%, HO 3HauHTeIbHOe MpeoOalaHNe CecToHOdarop Hay, OCTaJIbHbIMM rpyn- 
amu GeHToca coxpaHsetca u 3fecb. IIpaBya, Ha HEKOTOPbIX CTAHIMAX weibpa, 
je, M0-BHJMMOMy, M3-3a HepoBHocTei pesbeda (muKpopeabed)), HMeslO MeCTO 
AKOIWICHHe WIOB, COOTHOWeHHe rpynn GexToca Obwio Apyroe. OAHako CTaHIMH 
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3TH He MeHAIOT OOmlero OOHKa (bayHbl Weibda, ABJIAACb JIMIWb NATHAMM Ha ¢ 
meM (bayHWcTHyecKoM (oue. 

[Ipeo61aqanuve Ha wWebde ceseHTapHblx cecToHodaros OOycOBIMBAaeT 1 
OMHY OCOOeHHOCTH ero (ayHbI: MPH Mokuac OrPOMHOM BeCOBOM sHayeHHH OO 
OuoMaccbl GeHTOCa — OTHOCHTeJIbHO HM3KaH efO KOPMHOCTb H3-3a OOJIbILO 
BeCa CKeeTHLIX OOpasOBaHHli JOMMHUpylolero HeKopMoBoro GOeHTOca (ryOK 
MUUaHKM, Majpenopapnn). 

Ilo mepe ydaenua or Oepera AnTapKTHbl MU yBeM4YeHHA PIYOMHEI | 
500 M u rvlyOxke) ycoBuA TpyHTa M oCayKOHaKOMIeHNA UsMeHsIOTCA. Ocaat 
BaeT BbIHOC alicOepraMu OGJOMKOB NOpog, peibed) WHa cCrvlaxKuBaeTCA, MOB 
WaeTcad CTeleHb OTCOPTHPOBaHHOCTH JOHHBIX OCaKOB, OOMJIbHee UeT oce! 
Hue Ha rpyHT OnoreHHbIx uacTHy. M3mMeHMBUIMeCA YCJIOBHA OKa3bIBalOTCA F 
OaPONPMATHBIMM [WIA PasBUTHA CeeHTApHbIX CeCTOHOMAaroB, H OHM BbITeCH AIOT 
3eCb OpraHv3MaMu, COOMpaloulMMH JeTpHT WIM 3arlaTbIBaloOuluMu TpyHT 
ObIBIIHMMH Ha Wenbde MOJUHHeHHBIMM. C yBesIMYeHHeM TvIyOMHbl CHM KaIOT 
YMCICHHOCTh HW OMOMacca TyOOK, MIlaHOK, aClHJuH, HO OTHOCHTeIbHO (0 
OOUleM JWIA BCeX TpyiM aOcouOTHOM CHW2KeHHH OMoMaccbl) pacrer 3HaueH 
MOJIMXe€T, PakKOOOPa3HbIX, MOJJIIOCKOB, HMIvIOKOKUX. OOpaOorka ecATH Jt 
yeplaresbHbIx Npo6 c ryOuH 500—1500 m noka3auia, YTO Ha LOI CecTOHOdar 
MIpUXOMUTCA yxKe AMUb 2O—30% OOuleH OuoMaccbl OeHTOCAa, UTO BCe Ke 3Hau 
T@JIbHO Bblllle, UeEM JIA AaHAMOPMUHbIX PIyOMH HallMX JaJIbHeBOCTOUHBIX MOpé 
JlHouepmateiu mpHHocusM OGeqHeHHYyIO (bayHy CTeKJIAHHbIX TyOOK, e(MHWYUH 
KOJIOHHH BOCbMMJIY¥eBbIX KOpasIOB HU ru~poufos. V3 nommxer — uaule og 
Maldanidae, Ampharetidae, Spionidae. Mensetca HaOop pakoB M MOJLOCKE 
nosBsAroTca Oemtbie Tanaidacea, oGbl4uHble JIA OobWIMX riyOMH, peOpucr 
Scaphopoda, mMenkue Thyasira. | 

@ayua moxa JOxnoro oKeaHa oueHb OefHa, ee Ouomacca (1,8 r/M?) 
MHOTO pa3 HW%Ke, YeM y nOOeperxkuHit CeBepo-3anaqHol uactu Tuxoro oKeaHa ( 
TombKko B 14 npo6ax u3 33, B3ATHIX BO BTOPOM pelice, OblIM HalieHbI CeCTO! 
(bard, OMOMacca KOTOPbIX aOCOJIIOTHO HM OTHOCHTEIbHO elle OOsee CHU3HJACh 
no 12% ome Guomaccbl GeHToca. B HOUepMaTebHbIX poOax u3 rayG 
1500—5300 M Ha 4MCTHIX WJIMCTBIX TpyHTax WIM Ha PpyHTax Cc HeOo/JbWOK Ti 
MeCbIO KPYNHOPa3MepHOrO MaTepHasia BCTPeveHbl eAMHHYHbIe MeJIKHe MOHXe 
(Maldanidae, Glyceridae, Ampharetidae), Tanaidacea, Isopoda, mMeakue off 
Ypbl C TOHKUMH JWIMHHbIMM styyamu, Stephanoscyphus, B payle mpo6 — equHi 
Hble Bryozoa, ruIpouybl, OHH pa3 Oblula NOAHATa MONOZaad KoNoHUA Bathy; 
tes patula (BnepBble B Bowqax AHTapKTHKUM) H CBOeOOpasHanA polollad acuul 
IIpumepHo Takoe xe COOTHOLWeHHe (bopM NoKasasIM U TpasoBble COOpbl, BlepB 
NOyueHHble B BOJaX AHTapKTHKM c rayOuH 4540 u 5370 (cranunu NeNo 2 
wu 247) uw Jape MHTepecHble yJIOBbI. 

TaKOBbl OOWMe YepTb! pactipeyeseHuA TOHHOM (bayHbl AHTAaPKTHYeCKUX Be 
KOTOPble MOXKHO OyeT JeTaIM3HpOBaTb NO OTebHbIM TpyitaM GeHTOca 10d 
HeTaibHOH OOpaOoTKH CcOOpaHHbIxX MaTepHaJoB. 
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OKEAHOJIOPHA 
A. E. KPHCC, B. H. BHPIO3OBA u A. H. JIEBEJIEBA 


MOP®OJIOTHYECKAA XAPAKTEPHCTHKA MUKPOBHOrO 
HACEJIEHHA MOPEH HW OKEAHOB 


(ITpedcmaeneno axademuxom A. H. Onapuroim 26 V 1958) 


Haum mpefcraBnenui oO Mopdonormu MuKpoopraHH3MoB, oOOMTaIOULNXx 
OpAX H OKeaHax, OCHOBBIBAIOTCA Ha MHKPOCKONMYeCKOM W3yYeHHMN MUKpoO- 
X (OPM, pa3sMHO*KaIOUlMXCA Ha HCKYCCTBEHHbIX MHTATeJIbHbIX Cpeax. 


o. 
oe 
& a 


G 


he i 


Puc. 1. Mopdonoruuecku HeOObluHbIe MHKPOOPraHH3Mbl, OOHAPyKCHHBIC B ray 6uHax 
| Mopeli H OKeaHoOB. OObsacHeHHe B TeKCTEe 


| Oynako JO HacTOAero BpeMeHH ylaeTCA KYJIbTHBUPOBAaTb MaJIbIH MIpOleHT 
AKPOOpraHv3MOB, %KMBYWMX B NpPHpOAHbIX YCOBNAX. JIuiib mpuMeHeHue 
2TOMOB MpAMOH MUKpocKONMM (MeTO yubTpapwbTpalMH BOAbl Tepes MeM- 
)aHHbIe (PHJIbTPbl HM MeTO CTeKOW oOpacTaHuli) MOSBOMJIO O3HAKOMUTbCA C 
oposorvueckuM pa3sHOOGpasHeM MUKPOOpraHusMoB, BCTpeyalOWlUXCA B MO- 

AX HM oKeaHax (772°). 
B jannoii craTbe CHcTeMaTH3MpoBaHb! HaOJOLeHuA Hay mopcbomorveli MUK- 
JOpraHv3MoB, OOHAapPyXKeHHbIX Ha pa3sJMYHbIX rulyOMHaXxX OTKPbITbIX PaliOHOB 
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Mopdonorua MOpCcKHX MHKPOOpraHH3MOB 


Ta6auna 1) 
Mopdouoruyeckuii CocTaB MHKpOOHOrO HacesIeHHA B MOPAX H OKeaHAax | 


2KeHbI JaHHbIe MHKPOObI (M) 


Tuy6uupt Mopeli M OKeaHOB, Ha KOTOpDIX ObINH OOHAapy- 


— 


——- 


ceB.-3all. YaCTb 
Tuxoro oKeaHa 


Kacnulickoe 


UepHoe mope mope 


pation Cepep; 
HOFO MOJHOC 


saa 


Kokko 


Capunua 2,8 uv. 
Koxxu 0,3—1,9 wu 
Koxxu 1—2. c WeHTpasbHO-pacnouio- 


2KeHHOH  BakYyOJIbIO — («KOJICUKH») 
(pac. 1a) 
Koxkw 1, B WeHTpe KJIeTKH OKpyrsiax 


rpanyvia (puc 16)* 
Koxxu 414 c yTommeHHol o6o0104KOH 
(puc. 1e) 


Ilamouxk 


Manouxn (4—6k1—1,5 w) c saKpyrscu-| 
HbIMH KOHIaMi 


Opabuble KsleTKH (3—4X 2—2,9 )* 
Opasbuble KeTKH (2—2,5x 1—1,5 v)* 


Opdbupe KmeTKH (1,9 —2x1—1,5 LZ) 
C YMMOTHEHHAMH Ha MowocaX, KOHILbI 
OKPYIJIbI WJM 3aOcTpeHbl 

Pom6opuyubre KleTKH (2— 2,9X0,75 p). 
LlentpaibHaa “aCTb KJICTKM BbIrIAQMT 

__mycrou (puc. 1e)* 

OMAMMCOBHAHBIe KNeTKH (2—2,51W) c 
TaJIOUKOBUZHBIM BKOueHHeM (puc. 10) 

Tlanouxu (7 — 10x0,5—1) c 3axpyr- 
JIGHHBIMH KOHUAMm HHOrga pasHoH 
TOJILMHbI 

Manouxu (1 —3,5x0,3 —0,75 ) c oK- 
PyrsibIMH KOHIaMH 

Tlanouxu (2,95—50,5—1 w) Bakyouusu- 
poBaHHbIe 


TJaiouxu (2—2,50,5u.) c¢ 3epHHCTEIMH 
BKJIOUCHHAMH Ha mosiocax 


Menxue Ksetka (1 X 0,5%)} c oxpyr- 
JIIMM JIM = 3aOCTpeHHBIMH , KOHILaMH, 
mlovble* 


Tanouxu (2 —4,5x0,25—0,5u) c¢ pesKo 
Cpe3aHHBIMH KOHLaMH | 

Tanouxu (3—7X%2— 34) c oKpyrvbiMu 
KOHUaMH, BaKYOJIM3HPOBaHHBIe, perxKe 
romoreHuble (pvc .te) 

TIanouxu (1,6—60,5—1) ¢ nepetax- 
KOH TlocpegqvHe, KOHUBI OKpyrvible 


Tlanouxn (2—9X0,5—1,3 u) c BKsIO4e- 
HHAMH; HepeqKO, KJIeTKH yTOJIMaIoTcA 
Ha KoHWax (pc. 19) 

BodopwgHbe KleTKH ‘(2,5 1—1,5 p) 

Cepnopugzupe KieTKy (2—3 X 0,du) ¢c 
OKPYyPJIbIMH KOHILaMu 


0—3000) 


0—3500 | 


0—400, 3300! 


0—1500,3000 
3300 


20, 100, 15¢ 
500 | 


/ 


0—300, 5 


100 


10,25, 600, 
750, 8000. 
3900 


0—3500 


ADE) 7253 


3000. 


0—300, 600— 
3900 


0—100, 
500 


0, 50—100 

0—25,150— 

500, 1000— 
2500 


BHUAHbe POPMBEl 
0—35 
0—2000 0—700 0-—8500 
250,550— |0,25-—700 
1700 
0—50, 150— 
250 
107008 
4500—9000 
OBHAHbIeC POpMBEL 
15, 25,50,| 10, 25,300, 
100,300 400 
Os 15) 0—300, 500 
0=—250) 0—150, 2500 
0—2000 Pad Ue 0,400—250, 
4000 
0—350, 950 600, 750 
OVALS OF 200 OM OR2 aa  OLAOO R50 
ZOO, SOOROOL 30 
1250 
O0—2000 Q0—700 0—9000 
10—50,350,| 25, 75 | O—75,600, 
DU==100F 750 
1450, 1700 
AOR 405) O—125, 
: 700 
O—200 | 100,750,800 
0—2000 
0=75 10—75, 200, 
250, 1000 
0 0—100 10,25,100 
LTS A008 150%300== 
500 900,2500 
NO AO), 0—150, | 0,50—150 
350—750, |250, 300, 
1450, 1700 500 
10—350,1250} O—70 j0—100, 2000 
0,50—200, 0—700 0—6000 
BDO KODUR TOU. 
950, 1250, 
1450 


* Berpeyasuch TONbKO Ha cTeKsax OOpacTaHua. 
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Mopdonorua MopcKux MHKpoopraHH3MoB 


Ta6Omuma 4 (mpogom«Kenne) 


I'nyOunnt Mopeft u oKeaHos, Ha KOTOPbIX ObIIu OOHapy- 
2KCHbI JaHHbI€ MHKPOObI (M) 


—-:- .—e>———————— um ___ 


YepHoe Mope 


Kacnutickoe 
mMope 


ceB.-3a. 4aCTb 
Tuxoro oKeaHa 


INOBHAHbIE KeETKH (30,5) Co cpe- 
SAHHBIMH KOHIaMH (puc. 13)* 


MNOBHAHBIE KeTKH (1,5—3X0,5—1u) 
» 3AOCTPeHHbIMH KOHUWaMmu (puc. 1) 
ApavleBuuble KeTKH (6 — 7 X<0,5 ~)co 
‘pesaHHbIMH KOHIaMH (puc. 1x)* 
oHyTble KIeTKH (3 — 12 x 0,5), 3a- 
s‘HTKH YepeyIOTCA HeMpaBusbHO. J] nn- 
(ble KJI@€TKH MOryT pacnayzaTeca Ha 
{eMOUKH KOPOTKHX KJleTOK (puc. 42) 


leTKH HelpaBAybHOH cbopmpr yacrTo 
eAbKOBHLHbIe (3—7 X 2 u.), BAKYOMH3H- 
OBaHHbIe (puc. 1”) 

1pOBAAHEIe KeTKH (2 — 6) c Kpecro- 
)OpasHbIMH CKJIaqKamMu 

yrsible HU 9SJIJIMMCOBHHbI€E KJICTKH 
2,0X0,75 u) co »xryTHkamu (puc. 1H) 


2TKH PeAbKOBUAHBIC H YIMVJIONLeHHbIe CO 
3nyTHAMu(2—7 x0,8—2,5u.), HepeakKo 
_ mouKamu (puc. 10) 

dyrsable mpospaynpie KeTKH (2X 1,5n) 
‘a HMTAX (puc. 1n)* 

MOUKH KsleTOK (2 X 1,5) cepaueBUg- 
ok copmpr (puc. 1p)* 

oyruble KeTKH (6—10 wu), HanomHeH- 
Ble MeKuMU (fo tu.) wapoBH_HSIMH 
‘meTKamu (puc. 1c)* 


[TH HeCeMTHpOBaHHble, HeBeTBALLMeCA 
momepeynuk 0,4—0,5 wumm 1—2,0 1), 
HOrJla OKpy2KeHbI KanicysioH. Ha oyvom 
OHWe OOpa3syioT rosOBKy— rpo3yb 
3 HECKOJIbKHX J[CCATKOB OKPYTJIbIX 
ener, 0,5—2u (pac. 1m)* 

TH 3akpyyeHHbre (THMa Gallionella) 
flonepeuHuk 0,3) C 3epHbIWIKaMu Ha 
{OBepxHocTH (puc. 1y)* 

TH HeBeTBALIMeca (MomepewHHK 0,3— 
Ou) c cparMenTupoBanHol  mla3- 
10H, HHOra cao M30rHyTle (puc. 1) 
TM HeBeTBALMeca (MoMepeyHHK (),3— 
),ou.) caa6o wgornyTpe (pac. 1x) 
TH HeBeTBALMecaA (MonepedHHK 0,0 2), 
MupaIbHO H30rHyTHIe (pvc. 144) 

TH HeBETBALLWeCH, CHJIbHO 3aKpy4cH- 
‘bie (momepeyHHK 0,5 wu) (puc. 14) 

TH HeBETBAULHeCA, KOpOTKHe (More- 
eqHuk 1—1,5 ) c HepaBHOMepHo OKpa- 
JMBalowlelicn TMyasMoh 


pxoxerono6unie KeTKH (8— 15 X 
—8u), Kpyrvible JIM OBaJIbHBIC, YacTO 
TOUKAMM H BakYyOJIbIO 


0—1700 
0—1450 
0—1700 
0—2000 


0—1250, 
1700, 2000 


150—250 


O—15, 150 


10—50 


Hutes 


0—2000 


0—250 
10—100, 
150,300 


0,25—75, 
150,200, 
300, 700 
0—125, 
200, 250 

0,75,100, 

300 


“10, 75 


HHEIe POpMBI 
10—2000 
0—2000 
25, 50 
125—2000 
250—2000 


MpoxxemoqoOube KeTKH 


0—200, 
300—500 


0—2500, 
5000 


KaetKu cBoeob6pa3HOot PopME 


100, 4150 


10-255 200) 
250 


200, 250 


100—200 
250 


25—1000, 
1500, 1750— 
3500 , 5000, 
5500 


0—1000, 
5000 


20, 100, 250, 
400 


0—1500, 
2500—4000 


pation Cepep- 
HOrO nowuoca 


0—75, 150— 
400,600, 
790, 1000 


0—300, 
500—1000 


0) 


0,10, 50, 200 


0—750, 
1000—4000 


100, 200 


0—500, 
1000—3000 


10,25, 2000, 
3000 


0—1000, 
3000 , 3500 
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Yepuoro u Kacnuiickoro Mopeii, B ceBepo-3anaqHou uactH Tuxoro oKeaHa H I 
palioHe CepepHoro nomoca (taba. 1). 

Oco6niii HHTepec BbIZbIBAIOT MAKPOOHble KeTKH C HeOObIYHOH MopdosmorHed, 
W300paxKeHHble Ha pic. 1. K HAM OTHOCATCA KOKKH C WeHTpasIbHO paCcMO/lOx*KeH. 
HOM BaKYOJIbKOM, HMeloulMe BUA Kouel, (puc. la), c MMOTHOM rpaHyJIOH B WeHTpe 
(puc. 16), u KOKKU C yTOMMeHHOM OGom04KOH (puc. le), CxOAHbIe C TesbUaME 
y HUTeBUAHO-rposeBUAHbIX MUKPOopraHH3MoB (°). 

Heo6suHbiMH ABJIAIOTCA POMOOBUAHbIe KileTKH (puc. le), SJIMMCOBUAHDE 
KJleTKH C TeMHbIM aJIOUKOBUIHEIM BKsIOUeHHeM (puc. 10), KpyMHble, CHJIbHC 
BaKYOJM3UpOBaHHble NasouKu (puc. le), KeTKH CeplOBHAHOM CopMbl Co cpe: 
3aHHbIMu (pc. 13) uM 3aocTpeHHbimu (puc. lw) KOHIaMM, CMMpHJIIOBMAHbIE 
KaeTKH (puc. 1 K, 2). CBoeoOpasHb! BakYOM3HpOBaHHble K/leTKM, OOpasytoulMe 
cpurypbl B Bue BocbMepkKu (puc. lu). He BcrpeyaloTcsa B KyJIbTypax MOpCKU) 
MUKpOOpraHv3MOB PeAbKOBUAHbIe, MIOCKHe CO B3YTHAMM B WeHTpaJIbHOH 4acTY 
MW Ha Moocax KeTKH, MHOra OOpasyroulMe nouKH (puc. lo), aTak»xe OKpyrvibl 
HW SJWIMMCOBUHbIe KJIeTKH CO *ryTOM (puc. 1x) uw Ap. (puc. In, p). | 

Vintepecubl HTH, 3aKpy¥eHHble, Kak y Gallionella, c rpaHyamMu Ha m0: 
BepxHocTH (puc. ly), HHTH C MpepbiBuaTOH Nw1a3MOH, COBHO dparMeHTUpyto: 
mMeca (puc. 1), HuTeBusHO-rposfeBuyHble MMKpoopraHu3mpl (puc. 1m) 
omucanHuble patee (*, °, 1°) uw Apyrve HuTeBUAHbIe cope! (puc. lx, y, 4). 

Cnelyer noyuepKHyTb TO OOCTOATeNbCTBO, ITO Ha MHOFHX COTHAX MeMOpaH 
HbIX (PHJIbTPOB VM MpeMeTHBIX CTeKOJI HH pa3y He OblIn OOHapPyKeHbl BeTBALMIMECS 
HTH MMIeIMA AKTHHOMHIeTOB WM rpHOos. OueBuHO, 9TH MUKPOOpraHH3Mbl He 
HaxXOWAT OslarONpHATHBIX YCJIOBHM JIA %KH3HH B MOPCKHX HM OKeaHMyeCKHe 
ruiyOuHax, WH (OpMbl, KOTOPble BbIeAIOTCA MHOra Ha OpraHwyecKHX WH MHHe 
PAJIbHBIX CpeWax, ABJIAIOTCA CLYYaHHO NONAaBLIMMH Tyla, He IpunaqeKalliMy 
K UMCIY MOpCKUX aOopHreHos. 

Hexkotopble 13 MAKpoopraHv3MoB C HeOObIMHOK MOpdoulorvel, 10-BHHMOMY 
ABIAIOTCA OGMMTAaTHO NepH*HTOHHbIMM OpraHH3MaMH, TaK Kak OblIH Halien 
TOJbKO Ha CTeKax OOpacTaHHa. 

He sce 9TH CBOeOOpa3sHble MHKPOOHble (POpMbl HMeIOT LWIHPOKHe apeail 
@MparMeHTHpyIollMecA HATH, CepMOBMAHbIe KeTKH CO Cpe3aHHbIMH KOHaMe 
KOKKH C IWIOTHOH rpaHyJIOM BbISABJICHbI TOKO B UepHoM Mope; KeTKH pOMO 
BUHOK (PopMbl, HATH C rpaHyJiaMH Ha MOBepXHOCTH OOHAPYy2XKeHbl JIHIb B palic 
He CepepHoro movlioca; NpospauHble KleTKH Ha HUTAX M WeNOuKM KJeTOK Cep} 
leBuAHOH copmMbl —B THxoM OKeaHe. 

MuxpoOuble KileTKH HeOGHIUHOM Mopdouloruv, 3a HCKOUeHHeM (pparMeHTyYi 
PYIOMIMXCA HUTeH, He pasBMBalOTCH B JaOopaTOpHOH OOcTaHoBKe. Heo6xoyum: 
OTMETHTh, YTO JlasieKO He BCe KOKKOBHJHble HW NaJIOUKOBHHbIe (POPMbI €OObIGHO! 
MOp@ouIorHH CMOCOOHLI pa3MHOxKaTbCA Ha WCKYCCTBeHHBIX cpemax. 

OrKpbiTHe MHKPOOHEIX (opM C HeOOHINHOH MopdoulorMe mpelcTaBsaer UH 
Tepec He TOJIbKO JIA MHKPOOMOOFUM, HO VM WIA USyYeHUA MHAaMHKU BOL B MY 
POBOM OKeaHe, H OCOGeHHO JIA MHANKallWH OKeaHWueCKHX TeveHuit. Xapaxkre: 
pacmpocrpaHenua dparMentupyromuxca HuTeH B UepHoM wMope nosBolse 
HCIOb30BaTb HX B KaueCTBe WHAMKATOPHbIX MUKpoOpraHH3Mos (1) Win xa 
PpaKTepHCTHKH BOMOOOMeHAa MexKy CepoBosOpoAHOl UM KMCOpOMHOH 30HaMH. 


Uucrutyt muxkpoOnosnoruu Tocry nso 
Axaflemuu Hayk CCCP 26 V 1958) 


UMTHPOBAHHAA JIMTEPATYPA 


A. Kpucce, Becrnux AH CCCP, 8) 22°(1954), 327A: Kpuce, B. Bu proae 
Ba, JAH, 100, 1175 (1955). % A. Kpuce, B.Bupw3osa, E. Py xuua, JAH 
97, 829 (1954). 4A. Kpuce, B. Bupwsona, Ar Tuxonenko bb law e 
Ha, JAH, 101, 173 (1955). ® A.Kpucc, B. JlIam6uua, Yen. cosp. 6uon., 39, 34 
(1955). © A. Kpuce, M. Teoeges a, MAH, 89, 949:(1953). 7 A. Kpuec, Madd 
Genepa, E.|Pyku pa, JIA, 86,) 633800952). | “AS  Kipuce E. Miatpiauealney 
Buu, MuxpoOvonorna, 238, 551 (1954). © A. Kpuce, UW. MuwKesuuy, Yen. cos 
6uon., 44, 5 (1957), 4° A. Kpucec, E. Py kuna, Kypu. o6m. 6uon., 13, 346 (1952 
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‘lokaann Akanemun HayrR CCCP. 
1958. Tom 123, M5 


XHMHA 


C. B. BAHOPPAJIOBA wu unex-Koppecnonzent AH CCCP B. B. KOPLIAK 


KHHETHKA MOJIAKOHAEHCAUHMH XJIOPAHPHAPHOB 
AWK APBOHOBbIX KHCJIOT C ABYXATOMHbIMH ®EHOJIAMH * 


PeakUMaA OOMeHHOrO pa3iOxKeHUA, ONHUM M3 MpHMepos KOTOpOli u ABAeTCH 
3aMMOJIeHCTBHe XJOPAaHTHApUAOB WMKapOOHOBbIX KHCJIOT C AMomaMu, oO cero 
eMeHH IpelcraBAdeT coOoli HavMeHee W3yYeHHBIN Clyya peaKUMUu mouH9Te- 
la@uKauun. B wurepatype MMeIOTCA JIMWb HeEMHOFOUNCJIeHHbIe yKa3aHHA Ha 
pulyueHwe MomMsdupoB 3THM TyTem (1°). 

| B mpespizymem coodujenun (7) HaMH OblIN MpHBeLeHbI JaHHble o nomuapupax 
PNOMATHYECKHX AMKapOOHOBHIX KHMCJIOT HW JBYXaTOMHBIX (eHooB. J,aHHaa pa- 
boTa CTaBMJla CBOeH Ie/bIO KHHeTHYeCKOe HCCeAOBaHHe peakUMH OOpasoBaHHuA 
(UX NOIMSPHpoB, MpoTeKatolleH MO CielywouleMy ypaBHeHHI0: 


HOArOH + CIOCArCOC] > HCI + ---—OArOOCArCO — - - - 


KuneTHKa MOJHKOHJeHCalluH Oblla HCCJle,OBaHa HaMH Ha MIpHMepe B3aHMO- 
leHCTBUA XJIOPaHruApuAoB u3s0TasieBou u TepedbrameBoll KUCJIOT C N, f’-MOKCHIM- 
}eHHJIMpoMmanoM B HHTepBasle TeMnepatyp 150—210°, xsopaHruapuyza Tepedraue- 
OW KUCJIOTHI C 0,0’-MOKCHIMeHHJIOM, pe30PUMHOM H rHApoxHHOHOM pH 170°, 
) TakxKe XJIOpaHruApua ceOallMHOBOt KUCMOTBI Cc N,n’-qMOoKCUAMeHuMpo- 
jaHom mpu 150°. Peakuua mpoBpodusiacb B pacTBope JMHHJIa B TOKe Cyxoro ouH- 
teHHOrTO a30Ta Mp YKBUMMOJIeKYJIAPHOM COOTHOMeHHH MCXOJHbIX BelllecTB. 
() OOJbIIMHCTBe OMBITOB B peakHi0 Opasocb 200 Mi AMHHIa, 2,67 r XNOpaHruy- 
(Mla apOMaTH4eCKOH KMCJOTH! HM COOTBETCTBYOULee KOMMYeCTBO MMOMa. KOHTpOuIb 
a XOMOM peakIHH OCYIMeCTBIAIM ONpeseJIeHHeM KOJIM4eCTBA BbIAeIAIOUerocA 
Wpollecce B3aHMOJelicrBuA XJIOopucToro BOsoposa. B HekOTOpbIX oMmbiTax B 
)pollecce peakUMH H3 peaKIMOHHOM CMecH OTOMpasHCh MpoOb! C Weblo ompese- 
feHHA B HAX KOWIMUeCTBa NOJMMepa H ero BASKOCTH. 
Onpellesenve nopaaKa peakitun Ho Metoxy Bant-loda (*) 10 BsaMMojel- 
TBUA XJOpaHrHApua u30cTaeBow KUCOTH C 1,n'-WMOKCHAMpeHHNponaHoM 
OKa3al0, UTO peaKIMA MpoTeKaeT 0 OUMOJIeKyApHOMy MexaHu3sMy. Kou- 
TaHTbl CKOPOCTH STOH H APyrHX peakIWi, BbIUMCeHHbIe NO ypaBHeHHiO peak- 
MM BTOPOrO MOpAAKa, COXpaHAJM B Mpollecce peakMH MOCTOAHHOe 3HaueHHe, 
TO TakxKe MOMTBepxKAaO MpoTeKaHWe peakIMH MO OHMOJeKyJIApHOMy Mexa- 
M3MY. Fs 

B ra61. 1 mpwBeteHbl JaHHble O KOHCTaHTaX CKOPOCTeH H CTeIeHAX 3aBep- 
JeHHOCTH peakUMH B3aNMoselicTBUA XNOpaKTHApHAOB C AMONaMH. 

Hi3zmeHeHve KOHCTaHT CKopocTeH peakItMu /1,N -MOKCHMPeHHIMpomana Cc 
\OpaHrugpHzamu Tepedrasesolt Mu usodTaeBon KUCIOT lpotekaer B CorlacHn 
| ypasHenuem Appexnyca, Kak 3TO MOXKHO BUeTb Ha PHC. 1. O6pa6orka 9Kcre- 
)UMeCHTAJIbHBIX J[AHHbIX MO MeTOY HaMMeHbUIMX KBapaTOB [WIA STHX JBYX 
yeaKIMil Jala ypaBHeHua Appenuyca B cilefytomlem Bue: Ig K = 7,13— 
-4963/T u lg K = 5,81—4308/T, coorBeTcTBeHHO. CorjacHO 9THM ypaBHeHusM, 
HepruaA AKTHBAILMM B3aMMOseHCTBHA XJOpaHrHApuya uz0dTaleBol KUCJIOTHI 
n,n'-lMoKcuyuenwinpornanom cocrapaset 19700 kam. npu dakTope Bepost- 


\ 


’ 


* B 9kcnepuMeHtabHoli pa6ore mpuHumasn yyactue B. C. Apremosa u JI. T. Mopo3osa. 
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noctu 0,646-10°. SxepruaA akTuBallMH peakItMu xXJopaHrHpHya TepedTaJleB 
KUCIOTHI C n, n’-qMoKcHAMdeHHIMpoMaHoM paBHa 22700 Kall. Mp (bakTo 
BepostHocTH 0,135-10°. Bosee BbicoKoe 3HaveHHe cbakTopa BepOATHOCTH : 
B3aMMOelCTBHA XOpaHrHApusa TepedraleBOH KUCJIOTbI CM, NM -AMOKCHA : 
HHJIMpOnaHoM, IMO-BHAHMOMY, MOXKHO OObACHUTb MpOCTpaHCTBeHHbIM apnea 


WaGannie 4 | 


Temnepa- | Kouctauta eo onhor th | 
Mcxoguple BewlecTBa Typa peak-| CKOpOCcTH, peakuuu uepe3 
uuu, °C |a/Momb-cex-10° 7 vac. 
| 
| 
— ema aN 150 EYP aetelil id oe EA) 
BOs ye ae 170 10,7 0,26 | 
CH, CH, \coocl] 180 17,99 0,38 | 
200 50,3 0,63 | 
210 92,0 0,72 
aa = —— 150 2,99 0,09 
HOC D—e—<_ or} clocC Scocl 170 656 0717 | 
Ci, CH, 180 14,3 0,33 | 
190 30,4 0,46 | 
210 U8 0,64 
OC CLC SOH+C10C(CH2),COCI 150 344 ea 
Fe CANS 
crt, GH, 
FN aN aR 170 6,9 0,16 
Sees +c10C¢_—SCOCI 
OH OH 
oN LEX 170 7,06 0,19 
BRseenoh c1ocg coc 
OH 
EN YN 170 44,7 0,27 
OHC  DOH+CIOC< coc 


HaxoxyleHve peakIMOHHOCNOCOOHBIX rpynn B XJsJOpaHruspuse us0drases 
KHCJIOTbI B MeTa-MOJIO*KeHHU CO3faeT OOJIbIIMe NpenATCTBUA K TMpHOMxKeH 
BTOPOH MOJleKyJIbI, YEM B CJly¥ae Mapa-MOOxKeHHA UX B AapOMATHYeCKOM AL 

OTO HW yMeHbilaeT yacTOTY CTOKHO 


20 a 20 6 HUM XOpaHrHApHAHHIX rpynn ¢c rug 

} j KCHJIbHBIMA TIpH oOOpa30BaHHH now 
wr 45 > 4d actpupa v380raeBok KuCuoTHI. M3 rpad 
8 2 yeCKOH 3aBHCHMOCTH H3MeHeHHA K 
S10 & CTaHTbI CKOPOCTH OT TeMMepaTypbI I 
amis = peakului n,n’-MoKcuAMenusnponay 
Gs Gé XJlOpaHrHApHaMu Tepedrasesoli HW u 
(braeBoH KHCIOT OblIM BBIMHCJE 

20 22 oh e022 024 TeMiepaTypHble KOsqMpHUHeHTL ped 
Y7-109> IMM, IIpuBefleHHble B TaOs. 2. | 


na BbIACHeHHA BJIMAHHA Ha Ck 
pig les RUCO MOTTE KOHCTAHT cKopocTeli PpOCTb peakUHH CTPpOeHHA HCXOJIHbIX E 
OT TemMMepaTypbl AIA B ‘. 
Brac hnteansnuane we Price ee eee lemecooopasHo COMO ACHES | 
PHAOM Tepeprasies oft KucOTE; 6—c xaop- AY COOOK KOHCTaHTbI CKOpOCcTeli pa3sur 
aHTHAPHAOM u30craneBoli KUCOTHI HbIX peakIHi, NIpMBesleHHble B TAO. 
Kak BHJHO 43 aHHbIx Ta6l. 1, xc 
aHrHApH u30praseBol KHCMOTEI pearupyer Cc n,n’ -MOKCHAMeHUJIMIponaHoM 
OouIbIeH CKOPOCTbIO, YeM XWOpaHrUApHy TepedraseBoH KuCIOTHI. Same 
XJlOPaHTHApWAa apOMaTHYeCKOH KUHCJIOTbI Ha XJOpaHTMApHA anucaruueck. 
KHCJIOTbI CHJIbHO YBeJINUMBaeT CKOPOCTb MpoOTeKaHuHA peaKkIHH. ‘Lak, XJIOP aHry 
PHA CeOallMHOBOH KUCOTHI Npu Temnepatypel50° BsaumojelicrByer c n,n’ -jMOKC 
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jaeHHJINpomaHom CO CKOPOCTbIO, NpHOMHsuTeIbHO B 60 pas npeBbiutatoutelt 
<OPOCTh B3aHMOJeHCTBUA XJOpaHruApusa usodraiepoH KucnoTs u B 115 
a3 —— CKOPOCTh B3aMMOJeHCTBHA XJlOpaHrHspHga Tepepraepoit KucmOTBI. 

Ckopocrb peakiuH 3aBMCHT Takxe HOT CTpoeHUsA IIpHMeHsAeMOro JByXaTOMHO- 
dbenona. I1pu temneparype peaxuuu 170° n,n’-MOKCHIMeHHIMponaH, pesop- 


Ta6nauma 2 


Ornowenne Temnepatyp B °C 
u 
CXOHbIe BeCLLECTBA 160 170 180 190 200 210 
150 160 170 180 190 200 
gene mee aa 
pee one JEP GOEL Oy AS60001 eea 101),.68 ARS laden | 42-89 
CH, CH, COG! 
fir a Gone 
HOC ¢—o—<_ Don + cioc_ coer 1,36 | 1,62 | 2,18 | 2,13 | 1,76 | 1,48 
CH, CH, 


! 
AH, THAPOXMHOH H 0,0'-MOKCHAMeHU 0 cBoeli CKOpocTH pearupoBaHHA C 
1OPaHruApHAoM TepePpTraeBol KUCMOTbI pacnoslaraioTcA CyeLyIOULHM OOpasom: 
I[POXHHOH > pesoplHH > 0,0'-qMoKcHudenun > n,n’-uoKcnAudeHnnsnpo- 
aH. IlpH 9TOM cyleqyeT OTMeTHTb, 4TO pa3mMYMsA B CKOPOCTAX peakIMli y 
ICIEMHHX TpeX MOJIOB HeBeJIMKH. 

B ra61.1 mpuBefeHbl JaHHbleOcTelmeHH Ger % 
\BEPIIeHHOCTH peaKUHH Mocyle HX CeMHYa- WH, 
Boro MpoTeKaHuA. M3 Hux BUAHO, 4TO gy 
POCTOM TeMMepaTypbl PeaKILMH CTeMeHb ga 
\BEpIWeHHOCTH  peakKIMH  BospacraerT. 0 
WHako [axke MpH MpoBeyeHHH peakIMH py 
ou 210° creneHb 3aBepUIeHHOCTH peakIHu 
ou B3aMOslelicrBHM n,n’ -qMoKCHAUde- 
iinponaHa C XJOpaHrHApHyoOM u30dra- 
BO KHCOTBI CocTaBdeT BCero wHubD 8% 
72, T. e. peakIMA MpoTeKaer TOMbKO Ha = 
»% . 0 : 

Onpefenenue B 3TOM ciyyae B xole gy > Gy Gs = 
2aKIMH W3MeHeEHHA TpHBeeHHOH BxA3- we 
a3) HOMMMepa B Kpesowe NOKAsa0, “Dyce, 9. KuneruKa= DONMKoBReHcanaH 
‘O OHA HeBeIMKa HM MpakTHyeCcKH C 2 Jo XOpaHrHApuza u3s0raiesoli KUCIOTEI 
) yac. peakWHu He H3MeHHAeTCH, OCTa- c n,n’ -jMoKcuAupenuMponakHoM TIpH 
LAC paBHoli ~ 0,18. C wWembio yBenn- 220° : 1 — u3MeHeHHe KOJIHYeCTBa  XJIO- 
SHHA CTelleHH 3aBeplleHHOCTH peaKUHH eee eee Pape ene 
MH ObIJIO UCCJIEIOBAHO B3aHMOJleHCTBHe mmuectBa nomuapupa B peaKlHOHHO} 
‘n’-MOKCHAMeHHINponana c XJIOP- macce, 3 — H3MeHeHHeE KOJIMNeCTBAa HC- 
ITHApHAOM W30TaleBOH KHCJIOTHI MpH  XOAHBIX BeILeCTB H HU3KOMOUICKy JIAD- 


a ° Horo MomHadupa B PeaKILHOHHOM Macce; 
lee BbICOKOH TeMIIepaType (220°) H 4 —v3MeHeHHe MIPHBeeCHHOH BA3KOCTH 


yee BBICOKOM HCXOMHOH KOHIeHTpa- fomusdbupa 
4M pearupytloulMx BemjecTB (Ha 100 ma 
qHuia B3ATto 5 r AMvona u 4,49 rr xsop- 
iuipua). TIpu arom oKkasamocb, uro K 7 Yacy MpoTeKaHHA peaKkIlMH CTe- 
2Hb 3aBepIIeHHOCTH peaKIHH 3HauHTeIbHO BOspactala MW COCTAaBUIANAa 0,975. 
Ha puc. 2 npescraB.leHo rpadbHuecku H3MeHeHHe B XOMe STOH PeaKIKHH COcTaBa 
eaKILMOHHOl CMeCH H MpHBeeHHOM BxASKOCTH NMosmMapupa. V3 _puc. 2 BUHO, 
‘O IO Mepe MpOOuKeHHA peakIHH HaOIOMaeTCA HeNPepbIBHbIM POCT MPHBe- 
‘HHO BAZKOCTH MomHapupa, T. e. eErO MOJIEKYJIAPHOFO Beca. Tor »xe (akT, 4TO 
)NMUeCTBO TlOMMMepa MpakTHYeCKH MaJIO MeHACTCA MOCTe 3 uac. mpoTeKaHHa 
AKI, a KOJIMYeCTBO HH3KOMOJeKyJIAPHOU YaCTH K STOMY BPCMCHH y2Ke BeCbMa 
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HeSHauHTeJIbHO, HECOMHEHHO YKa3bIBaeT Ha TO, YTO POCT WenM MO/MMepa MOC. 
3—4 uac. mpoTeKaHHA peaKIMH OCYLLeCTBIAeTCA B OCHOBHOM 34 CYeT pearup 
BaHHA Apyr Cc ApyroM MOJHMepHbIX MoseKyJI. 


Uucrutyt 9@MCHTOOPraHHuecKUX coequHeHnii Tlocrymus10 
Axkajlemau Hayk CCCP =3 VIPT9SS8" 
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TorkHnayp Akanwemun wayr CCCP 
1958. Tou 123, Ne 5 


XHMHA 


MW. B. FOCTYHCKAGS, H. H. rYCAPb, A. HW. JIEOHOBA 
Hw akayemuk B. A. KASAHCKUHH 


OCCTAHOBJIEHHE AMEHOBbIX YIPJIEBOXOPOOB C CONPS)KEHHOU 
CHCTEMOM JIBOMHbIX CBA3SEM BOJOPOJOM «B MOMEHT 
BbI JEJIEHHS)» 


BofopoX «B MOMEHT BbIJleleHHA» CiOCOGeH MpHCOeMHATBCA K J\MeHOBBIM 
VIEBOLOpOaM He TOJbKO B NomoweHHe 1,4, HO H B NOOmeHHe 1,2 nau 3,4 
-°). Tlopagok mpucoeqHHeHHA 3aBUCHT OT CTPpOeHUA AHeHa: yBeMYeHHe yuCIAa 
AKMJbHBIX Tpynm y KOHeyHbIX |-ro u 4-ro yruepOMHbIX aTOMOB CONpsAxKeHHOH 
ACTeEMbI CnocoOcTByeT MpHcoeAHHeHHIO BOLOpOAa B NomoKeHuA 1,2 Hu 3,4, a 
allMuve aJIKHJIbHBIX rpynn y 2-ro Hu 3-ro aTOMa CONpsAxeHHOM CHCTeMbI:— 
ipMCOeMHeEHMIO B MowowKeHHve 1,4. Tak nv30NpeH HM AuNsONponeHus (2,3-nuMe- 
n6yTaquex-1,3) npucoexHHAIOT BOLOPO «B MOMeHT BbIeeHHA» MOUTH HCKIIO: 
MTeIbHO B nowoweHve 1,4, a AuH30KpoTH (2,5-tMMeTHsIreKCayMeH-2,4) u 
}MeTHIreKCaMeH-2,4 — npewMyulecTBeHHO B nosoxenua 1,2 u 3,4. 3 
| Ilpu BoccTaHOBJIeHHH paCTBOPOM HaTpHA B %®MXKOM aMMuake (}-*) nau 
»KCaaMMUakaTOM Kavbitua (5-*) ofHOBpeMeHHO C MpuCcoesHHeHHeM BOsOposa 
) ABOHHOH CBA3H OOpa3yIOTCA aMHJbI MeTaJIJIOB: 


>C=C<+2Na+ 2NE3— >CH—HC< + 2 NaNH, 
> C= C< + Ca (NHs), > SCH — HC < + Ca (NHo)2 + 4 NHp. 


| Kak 9To BbIACHHOCb 3a MOCJeqHee BPeMA, AMHAbI CMOCOOHBI KaTaJIM3Hpo- 
ATb TlepeMellleHve ABOMHBIX CBASEli B MOHO- H AMONePHHOBLIX yrseBoLoposax 
-10) B cBa3H C 3THM MOXKHO OXKHMaTb, YTO B OMPeMeICHHbIX YCJIOBHAX CTpoe- 
He MOHOOJeHHOB, OOpasyIOULHXCA Mp MpHcoeMHeHHU OMHOM MOJleKyJIbI BO- 
pola K WveHaM, OyJleT 3aBUCeTb He TOJbKO OT CTPOeHHA HCXOAHOrO HeHA, 
 M OT BIOPHYHOH peakUMN W30MepH3allHH NO BIMAHMeM OOpas3yrolleroca 
Mujla MeTasua. - 
_ Jina toro, uTo6bl OWeHUTb POb STOH BO3MOXKHONM BTOPHYHOM peaKUMH, MBI 
popes BOCCTAHOBJIeHHe JHM30ponenwia 


H3C CHs 


SS 

»}Hg = CH — CH = Che WM JuH30KpoTHa fe =(Gse— Cele € 

buy Hs HC CHs. 
lavOovlee pe3KO OT/MYAIOMIMXCA pacnosoxKeHnem MeTHJIbHbIX PpYyMl MO OTHO- 
eHHIO K YeTHIPeM yrviepOAHbIM aTOMaM OyTaMeHOBOM rpynMMpoBKH, B yCuO- 
“aX, UCKOYAIONLMxX M3OMepu3yrollee JelicrBue amujla Metana. J\na storo 
> KaueCTBe BOCCTAHOBUTe/IA MbI B3AJH pacTBOp HaTpHA B %UAKOM aMMMake 
)o6aBkKoli sTHIOBOro cnupta. Kak Oplvio moKa3aHo paHee ("'), Mp yacTHUHOM 
necTaHoBieHuv renteHa-1 u oKTeHa-! ABOMHaA CBA3b pH 9TOM He MepeMe- 
\aeTca. 

Kpome Toro, ObliO MpoBeyeHO BoccTaHOBeHHe AMMSOMpOneHua reKcaaM- 
WaKaTOM KaJIbI[MaA MH JMM30KpOTHJla HaTpWeM B 2KHKOM aMMMake (B Tex 2Ke 
-JIOBHAX, UTO MW B OMbITe co cnupToM). TocteqHAA peakiMA yxKe H3yualach 
epuHoli c corp. (7), MpaBaa B HeCKOJIbKO HHbIX YCJOBMAX (pu 6OubIIMx KOH- 
SHTpalHAX HAaTPHA MU OoMbIMeH MpPOMOKUTeEMBHOCTH orbiTa). | 
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, ! 
Tlonyuenupie B HacTostleH padore AaHHble 10 BOCCTaHOBJIeHHIO yKa3aHHbh 
BbINe YrvieBOLOposoB, paBHO KaK M yxKe NpHBeJeHHble B JMTepaType, Mab 


B Taos. 1. Ta6Oanuna 1 


CoctaB NpOLYKTOB BOCCTAaHOBJIeCHHA B Bec. % | 


BoccTaHoOBHTeJib, 
Hanpas- 
sIeHHe 

i MoxnoosemuH . Na+NH,- 
‘hi a e peak | Ca(NH,). | Nat+-NH, | +G,H,09 


| 
| 


| 
9 2 a || 


WHH80NponeHHs (2,3-RuMeTHA- 2,3-nuMeTHI6yTeH-1 4b) 
2 SE 2,3-uMeTHJIOy TeH-2 1,4 Ode 98(?) 96* 
741 
HH3OKpOTHA (2,3-RHMeTHJI- 2,5-WUMeTHUITeKCeH=2 172 thes 84 
. SA an 2,5-[MUMeTHJIreKceH-3 1,4 23) 16* 29% Si 


* Tlannple, MOMyYeHHEIe B HacTOALeH padore. 
| 

CormacHoO 3THM JLaHHbIM, JMM30NpomeHH/ Mp BOCCTaHOBJIEHHH BCeMH H3 
YeCHHbIMH HMCTOUHHKaMH BOOpOZa «B MOMeCHT BbIeIeHHA» MpHcoeAMHAeT er: 
MOUTH MCKJIOUMTeNbHO B MomomeHHe 1,4. BoccraHoBleHHe AMH30KpOTHsa pC 
TeKkaet MeHee M3OMpaTebHO, XOTH BOROPO NPHCOeMMHAeTCA TIPeHMYyUkeCcTBeH 
HO B MomoweHHe 1,2. 

CpaBHeHie aHHbIx, MOJLYYCHHBIX JIA TeKCaaMMMaKaTa KaJIbILMA UW pacTBOp 
HaTpwA B %XKHKOM aMMMaKe,— CHCTeM, CMOCOOHBIX BBI3bIBaTb MepeMelleHh 
ABOHHEIX CBAZeH B MOHOOJepHHaX,— C JaHHbIMH, NOMYYeHHbIMM AIA HaTpH 
M CIUpTa B XKHAKOM aMMHake, MOKasbiBaeT, UTO XOTA BTOPHUHAaA peakIlMA HZ 
MepH3allH HeCKOJIbKO MeHseT pe3yJIbTaTbil NepBHYHOH peak BOCCTAHOBJIE 
HHA, HO.He WCKaywKaeT HX, HM TO, CJleAOBATebHO, MpHBeeHHble B paoora 
JlesuHol u KaszaHckoro c COTp. 3aKOHOMepHOCTH BIIMAHUA CTPOeHHA AHeHOB i 
HallpaBJleHHe HX BOCCTAHOBJICHHA COXpPaHALOT CHuJy. 


QKCNeEPHMeEHTAABHAA YACTH 


BoccTaHOBAeHHe HaTPpHeCM B KUAKOM AMMHAK 
MpOBOAMOCb B TpexroploH MOJyMTpOBOH KOOe, MOMelleHHOH B TepMocTé 
M CHaO*KeHHOH MellalKOH, KalesibHOH BOPOHKOM HW TpyOKaMH JIA BBOMa H Bi 
BOJla aMMHaka. K 200 Ml CxKMKeHHOTO aMMHaKa TIpH 9HeprH4HOM MMepemMey 
BaHHM [puOaBAoch 0,4 r-aT HaTpHA, MH 3aTeM MO KallviAM MIpHMBaCA Aue: 
(0,2 mons) npu — 33°. Tlocne mpvOaBtenua Bcero JveHa mMepeMelluBaHH 
MpoOfomKaOCb ee 2 yaca MPH TOM xe TeMMepatype, 3aTeM B KOMGY oGaBus 
Jlocb 100 Mi cyxoro scpupa, HW peaKIMOHHad CMeCb OCTaB/AJIaCb JO ucnapeHH 
aMMHaka. Ha cylefy1oulMit eb MpoBosMacb OOpa6oTKa BORO, SUpHHI cM 
OTJENAICA, TpOMbIBaICA BOMOM H CyuIMAcA CaCly. 

BoccTaHOBJeHHe HATPHEM MH ITHAOBHM CHUpTO) 
B KHAKOM AaMMHAKE MpOBORMNOCh B ONHCAHHOM BbIlle mpH6opd 
K 0,4 r-aT HaTpua B 200 MA CoKW>KeHHOO aMMMaKa IIpHMBaacb CMecb 0,2 mow 
qMeHa 4 0,8 Moa a6c. sTHOBoro cnupta. TlepememmBaHne CMecH MposomKa0c 
WO ee OOeCIBeUHBaHHA, HO He MObUIe vem 2 uaca; JanbHelimaa o6padorKa — 
Kak OIHMCaHO BbIlle. 
_BocctaHopnenHue rekKcaaMMHakKaTOM Kaa bUH A OpG 
BOJMOCh HO MeTOAMKe, ONMCaHHOH paHee (°-™). MomsapHoe coorHomieHH 
Ca:fueH paBHanoch 4: 1. | 

HWccheqoBaHue MpoAyKTOB peakuun TIpOBOAHJIOCb pai 
rOHKOM Ha KouIOHKe B 80 T. T. H oMmpeseseHHeM CBOMCTB MO yGeHHBIX cppakwur 


BoccTaHoBseHue AY -3" Oi pO ren Mia 
iuusonponenuu, MO Y4eHHbIM Meruspatatnert 2,3-numeru6yTanqMona-2, 
(*) wMea 7. Kun. 67,5°/760 mm n% 11,4395, 20 0,7276, MRp 29,61 
HalieHo Win CyHy9( Fe) 28,97; 2 MRp 0,70. | 
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ay ToAaeT AMMSONpPONeHWJla BOCCTAHOBJIeCHbI TEeKCAAMMMAKATOM KaJibllna. Ilo- 
THeHO 57 r CMeCH yrvleBOLOposoB, 13 KOTOPOH Mocie KHMAYeHHA C MaJleHHO- 


ne. 1. Ta6auna 2 
Tlanusie KpvBoli pasronKu u CpaB- | 

“HHE CBOKCTB (pakUHi CO CBOMCTBaMH Cape Age Baxon,| eo 0 

lepuHOB, KOTOPble MOLryT MOyUHTb- - ee Bec. %)  "D 4 


UHH 
( BOCCTAHOBJIEHHeEM JMM30Nponennia 


a0. 3), MOKa3bIBaloT, TO MpORyKTHI 


2aKUMUM CofepxKaT OKONIO 9% 2,3-nH- 1 55,7—56,2 6,4 | 1,3892 | 0,6756 

2THIOyTeHa-1 u 91% 2,3-numMerun6y- : Namie ae Hae aie 

Ha-2. 4 13.2 61,0 | 41,4444 | 0,7410 
Il. 51 r guena socctanopieH Ha- 9————— 

HEM WM CIMPTOM B XKHAKOM aMMHake; * Temnepatypa KumeHua B Taba. 2—7 


piryuexo 24,9 r npogyKros Bocctanop- ¥*424#a Aza AaBaenun 760 mM pr. cr. 


HHA. XapakTepucTuka (ppakuui, Mo- 

i 

YACHHbIX TIpH pasrouHKe, lipuBeseHap TAO. 4, KpHBad pa3sroHKH — Ha 

er 1. 

B 970M culy4¥ae OCHOBHbIM NpOAyKTOM peak ABMAeTCA 2,3-quMeTuOy- 

H-2 Cc HeOOuIbUOH mpuMecbio 2,3-quMeTHOyTeHa-1, Ccofep2xaHHe kOTOporo 
0 JaHHbIM KpHBOM pa3roHKH He 


Ta6aunna 3 mpespiiitaer 4%, 
T. Kun., 20 20 Mctou- 
SE ee °C An dy HK Boce71ranH oBdA EHH Ee 


AWUNUSOKPOTHIaA 


55,67 
73,24 


1,3904 
1,4122 


0,6779 
0, 7080 


3-tuMeTHIOyTeH-1 
-UMeTHUIOYy TeH-2 


C3 JiMM30KpoTH Obl nmoulyueH 
W30MepH3allveH AHu306yTeHHa B 
PHCyTCTBHM aMHJa Kalbilua; T. Kum. 134,4°/760 mM; NZ NeaIa0; d20 0,7627; 


AR p 40,82, Beraucneno quia CgH,, (Fe) 38,21, nHHkpement MRp 2,61. 


C 
130] 
Ya 
Tb, perme aeee 20 


HO 


00 


fe) 
Uf 20 4G 60 60 06. % W) 40 & 80 ob. % 
- Puce. |. Kpnppie pa3roHoK MposlykToB Puc. 2. Kpuppie pa3roHoK MpOfyKTOB 
BOCCTAHOBJICHHA MHu30NponeHusa: 1 — BOCCTAHOBJICHHA  au30KpoTHMa: 1 — 
TeKCaaMMHaKaTOM KaJibiluaA; 2 — HaTpH- HaTPHeM B X2KHKOM aMMHaKe; 2—HaTpH- 
eM H CHMPTOM B XKHAKOM aMMHaKe €M H CMMpTOM B AXHAKOM aMMHakKe 


1. 44,8 r juus0KporHsa BOCCTaHOBJIeHbI HaTpHeM B XHKOM aMMKake, 
1onyueno 38,7 r cmecu yrsesogoposos. Kpupast pasroHKH JaHa Ha PHC. die 
<apaKTepHCTHKA TIOJYUCHHBIX IPH pasroHKe (ppakilWH NpecTaBsena B 
pao. 5. : 7 

CpapBHeHie CBOHCTB Mo yyeHHbIX PpakUMH CO CBOHCTBAMH OKTCHOB, KOTOpbIe 
MOryT OOpa30BaTbCA Mp BOCCTAHOBJIeHHH AHH3OKpOTHJa (ra61. 6), mMoKa3bi- 
3aeT, uTO ppakuna | CooTBeTCTByeT 2,5-quMeTMIrekceHy-3, (pakuna 3 2,5-nH- 
MeTHJIreKCeHYy-2, a OCTATOK B KovlOe — HelipopearupoBaBlleMy MHH3OKPOTHy. 

855 


Ta6Onauna 4 Ta6naunma 5 


a 2 Buixon, 20 20 ° 
en T.. Kuti, °C eo: no a, No ppakuun|T. Kun., °C} pec, %| "Dp a; 

ff Ie see ee 

1 56,7—60,3 1,4 1, 3894 — 1 101,5—102,3 7,0 1,4020 | 0,7008 ) 

2 60,3—73,3 7,3 41,4068 — 2 102,3—114,0} 12,4 41,4090 | 0,7109° 

3 13,3 63,2 1,4122 | 0,7089 3 114,0 63,3 1,4150 | 0, 7487 | 

OctTaToKk — 18,4 1,4465 _ OctTaTok — 15,0 1,4718 | 0,7694 


Pacuer cocTaBa MOHOOJIePHHOBOH YaCTH MpOAyKTOB BOCCTAHOBJIeEHHA IG 
JaHHbIM KpMBOM pasrOHKH uM Tad. 6 MpHBOAUT K TaKHM COOTHOLeHMAM: 2,5; 
juMerusrekceHa-3 16%, 2,5-mumerurekceHa-2 84%. 


La Ovmnita 96 


| 

2 2 Ucrou- | 

One ountt T. Kum., °C ag oo ae 

| 

2,5-MMMeTHIFeKCeH-2 4142,2 41,4140 | 0,720 (14) 
2,5-MuMeTHJIreKceH-3 102 1,406 0,740 (24) 
(CMeCb WHC- H TpaHc-) 103,5 41,4100 | 0,7122 (35) 

99,7—99,9 | 1,4040 | 0,7015 (18) 


I]. 66 r qHeHa BOCCTaHaBJIMBaIMCb HATPHeM H CIHPTOM B XKHAKOM aMMHaKe3 
moyueHo 54,4 r. Kpawpas pa3roHKH JlaHa Ha puc. 2, xapakTepucTHKa dpak- 


wali —B Tan. 7. | 
Ta6auua 7 | 


No mpaxuun| T. kun., °C rial no a? No ppakcuu] T. kun., °C eee ni : a? 
| | ae 
1 96,5—101,5 7,0 | 41,4020 | 0,7063 5 113,0—134,4 4,9 1,4648 | 0,7597 
2 101, 12,7 | 1,4045 | 0,6998 6 134,4 16,8 1,4780 | 0,7628 
3 104 ,5—113,0 6,4 | 41,4125 | 0,74142 |) Ocratox 7,0 1,4780 = 
4 113,0 43,6 | 1,4155 | 0,7189 


@Mpaxuun | u 2 coorpetctByroT 2,5-quMeTusireKceHy-3, dpakunsa 4 2,5-nn- 
MeTHJIreKCeHy-2, (bpakiluA 6 HM OCTaTOK — HelpopearupoBaBllemy WHeHy. Pac- 
yeT COCTABa MOHOOVIe*PHHOBOM YaCTH NOKa3bIBaeT, UTO OHA COep*KUT 2,5-MMeTHII- 
rekceHa-3 29%, 2,5-mumeTurekceHa-2 71%. 


MockoscKul rocyfapcTBeHHbIi yHMBepCHTeT IJocrymust0 
uM. M. B. Jlomonocosa 5 VIII 1958 
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XHMH A 


tO. H. KOSOPE3OB u A. 3. JOPOTOUMHCKHH 


SEPHOKHCJIOTHOE AJIKHJIMPOBAHHE TOJIYOJIA OJIEPHHAMU Cio 
(ITpedcmasaeno axademuxom Bb. A. Kasancxum 23 VII 1958) 


_IIpn mpoussogcerse HanOoee pacmpoctpaHeHHoh rpynnbl cHHTeTH4eCcKHX 
MOWWHX CpeCTB — aJIKMJapHJICyb*oHaTOB — OObINHO MpHMeHsAIOTCA MIpo- 
+ AJIKHJIMPOBaHHA OeH3OJ1a Oe*HHAMM C YHCIOM aTOMOB yruepoga or 10 
) e 

_OjHako B CBA3H C BOSpaCcTalouliM NoTpeOleHHeM GeH3Oula B pasJIMUHbIX 
(MHYeCKHX CHHTe3AX BO3HHKaeT HeEOOXOMMMOCTb B H3YYeHHH BO3MOXHOCTEet 
MOJb3OBAHHA Apyrux, KpoMe GeH3O/la, apOMaTHYeCKHX yYreBOLOpOLOB, B 
€THOCTH — Toslyola. B aureparype (’, °~*) BeTpeyaloTcaA oTJenbHbIe Mpel- 
JIOKEHHA O WenecooOpasHOCTH UCHOMb3OBaHUA TOyONa AA mMoswysenun 
KUJapWiCyIbDoHAaTOB, OHaAKO paOoTb NO U3YYeHHIO BAMAHMA pa3JIMUHBIX 
IKTOPOB Ha WHTeHCMBHOCTb MpOTeKaHWA peakUMU aJIKHMpOBaHHA Toyoua 
esbHHaMH Cy) B NpPHCyTCTBHH CepHOH KHCJOTHI He OblIM OMyOMKOBAHEI. 
HeyaBuo 6bvio moKa3aHo (°), YTo mpollece choccbopHOKUCMOTHOH MoMMepH- 
WMH aMHJIeHOB, BXOJAUIMX BCOcTaB @pakwHH C,; npokyKToB TepMuyeckoro Kpe- 
(HT, NpeLOCTaBsAeT OOJIbILIMe BOSMOXHOCTH B MOJ YYCHUM BBICOKOMONEKYJAPHbIX 
€(UHOB, MpeHMYLWIeCTBEHHO Cj9, MPHFOAHbIX AIA MpOH3BOACTBa CHHTeTHYeCKUX 
WOULHX cpefcTB. B cBa3H C 9THM Mp NpoBeeHuM HaCTOAMeH pa6orTbl, u3y- 
JlaCb B MIpHCyTCTBHH CepHOH KUCJIOTbI peakIMA aJIKMIHpOBaHHA TOMyoNa 
JOMYKTAMH NMOJIMMepH3allHH MeHTAaHaMHJIeCHOBOH GpakuHnn. 

J\n4 onpiros Obl B3AT Toyo CT. kun. 109,5—111", 62° 0,8655, n% 1,4956, 


MOMHOe uNcO O u pakUHA AuMepow aMMJieHoB 125—175”, BbifeleHHaA U3 
MpoKoH (pakWun MOJWMMepOB aMMJIeHOB H UMelolllad CJleyroulve CBOMCTBA: 
0,7663, n° 1,4354, M 134 mu OpomuHoe uucIo 120, 4ro cooTBeTcTByeT Coslep- 


aHMIO HelpeyebHbIX YyrvieBosopoxoB 100 Bec. %. 

B kKauecTBe KaTasiv3aTOpa MpHMeHAMAacCh XHMHYECKM YNCTaA CepHaAd KUCIOTA. 

Peakulua aJIKHIMpOBaHHA MpoBodMlacb B aOOPpaTOPHOM CTeEKAHHOM peak- 
pe, MpefcTaBAuleM COOOH WHIMHAp co ctbepHuecKHM JHHUIeEM, CMKOCTbIO 
J, O6opyAOBaHHbI MellaIKOH M3 CTeKJIa, PTYTHbIM 3aTBOPOM, TepMOMeTpOM, 
SPATHbIM XOJIOLMJIbDHUKOM HM Kalle/IbHUMel Bia Mosauw CepHoO KuCcNoTHI. Peak- 
\P TIOMEaJICA B OaHt0, CHaO*KEHHYIO TepMOMETPOM H MeLa/IKOH [ist MHTCHCHB- 
FO MepeMellUMBaHUA OXJarKalouel wuAKocTH. IIpH mpoBeseHuuH oMbita B 
aKTOP 3arpy2KaJlacb CMECb TOJyONa HM Ovle*HHOBOM PpakUMH B 3apaHee 3a- 
\HHOM COOTHOUWICHHH, a 3aTeM IPH MepeMeWIHBaHHM CO CKOPOCTbIO, obectiedH- 
OUlei MOCTOAHCTBO TeMMepaTypbl, MOfaBalacb KUcoTa. Bpema mogaun, 
larojlapsl WHTeHCHBHOMY OTBOY TeMOTbI peak, OOBINHO COCTAaB/ANO 
5 mun. Ilocse BBosla KUCJIOTbI peaKIMOHHaA CMECh IlepeMelUMBaslaCb B TeYeHHe 
YlaHHOrO BPeMeHN peakUMH, OTCTAaMBanach M YTueBOMOpOAHbIM COH OTIe- 
AIC OT KUCJIOTHI, 3allenauuBasicd 5% BOJHbIM paCTBOpOM eKOrO HaTpa, Mpo- 
SIBAJICA JIMCTHJIJIMpOBaHHOM BOON, CyWIMJICA Hal XJIOPHCTBIM KaJIbUMeM H Iie- 
STOHAJICA C BbIJeeHHeM HempopearupoBaBlUero TOsyoua, OesMHOBOK dpak- 
4M VW adlKMnpowyKTa — dpakunn Brute 175°. B DambHeliniem aKWJMpOAyKT 
speroHAJICA Mp OCTaTOUHOM JaBseHun 10—15 MM Ha a6opaTOpHOl KOJOHKe 
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c 20 rT. T. Ha cppakunu 175—220° u 220—300° (ueneBad PpakiuMa) HM OCTAaTOK 
Bbiine 300°. 

Bp mMmpoBeseHbl MHOFOUHCJIeHHbIe ONbITb! NO BbIACHeHHIO BJIMAHHA Hé 
peakIMI0 aJIKHJIMpOBaHHA TOJLyOla (pakuwelH JMMepOB aMMJIEHOB C 7. KUHIl 
125—175° cnefytoulmx cbakTOpoOB: KOHWeHTpallMH HCXOAHOH KHCJIOTbI, BPeMeCHE 
Wu TeMMepaTypbl peaKIUMH, MOJIbHOFO OTHOIeHHA Oe*HHOB K TOJLYONYy H OTHO: 
IWeHHA KHCJOTHI K yrvieBodopoyaM. 

Tlpw w3mMeHeHHH KOHUMeHTpallMM HCxo,HOH KucNoTEI oT 85 fo 100 Bec. % 
Ha MOHOrHApaT mpu Temmepatype 10°, BpeMeHH peakHH 60 MHH., MOJbHOM OTHO 


Ta6auua 1 


Busine TeMiepatypbl Ha BbIXO{ H CBOHCTBa aAJIKHJMpOAYKTOB. YCJOBHA: KOHI[eHTpallAn uC 
XOMHOH KuCIOTH! 96 Bec. %, BpemMaA peakuHH 60 MHH., OObeEMHOe OTHOLICHHE KHCJIOTHI kK) 
yreBogxopozam 0,12, MombHOe OTHOMeHHE ostedpHHOB K Tomyomy 1:7 


Oo elas AdKHANpOAyKT (bpakunA Bpiwe 175°) CgolictBa ppakuHh 
= Exes | 
a s .S (pakuvOHHbIH cocTaB, 475—220°C 220—300°C | 
ae ie 5 6 _ Bec., % 
o SS a 20 20 DOM 
: ee heeaies "P| uneno | 475—| g20— feetatex| 2g 20 20 20, 
° mek a > «| Bblile 
2 é Z 55 220° | 300° | 3o9¢ ®% "Dp °% ig | 
— 
26 |—10 |131,5|0,8730)/1 , 4912) 3,2 1 |) GOs Ales) oss, 4sa0[0, S718, 404 
23 O |435,7 |0,8719)1, 4919} 3,2 10,2 | 86,8 | 1,4 |0,8645/1 , 4906/0, 8719/1 , 492 
14 10 |143,0|0,8730|1, 4920) 4,0 13,3 | 82,9 | 2,0 |0,8666/1 , 4920|0, 8746/4 , 49 
24 20 |139,5|0,8739)1,4924) 4,6 | 11,6 | 84,3 | 2,1 |0,8658)1 ,4915)0, 874414 , 49 
Pai 380 |141,0)0,876211,4927) 4,3 | 16,1 | 80,1 | 2,4 |0,8658/4 , 4926/0, 8748/1 , 49 
28 40 | 126,0 |0,8837/1, 4918] 6,8 | 20,9 | 75,8 | 1,7 |0,8658)1, 4918/0, 8846/1 , 494) 


INeHHU OsecsHHOB K Tosyomy | : 7, OObeEMHOM OTHOLMICHHH KHCJIOTHI K yrieBoy 
poyam 0,12, Bpixol ankusinpoxyKta (dpakuuA Bete 175°) usmeHssica oT Q, 
No 125,5 Bec. % OT B3ATHIX OecpHHOB ¢ MakcHMyMom 143 Bec. % mpH Kper 
cTH KucoTH 96%. 

Bpomuoe uncylo aIKHJINpOAyKTa CHMKaOCb pH 3TOM Cc 30,6 Jo 2,9. 

Kak BHAHO H3 TaOl. 1, NOBbIWeHHe TemnepaTypbl or —l10 no +40° u3mM 
HAT BHIXO aslkuINpolyKta c 131,5 qo 126 Bec. % Ha B3ATHIe OeCPHHBI C MaKCil 
mymom 143% mpu Temnepatype 10—15°. [lpn atom 6pomHoe 4ucs0 C MOBBIIL 
HHeM TeMMepaTypbl BospacTaeT. : 

VismMeHeHve BpeMeHH peakllMu oT 0,5 MMH. (BpeMaA MOauM KUCIOTHI Oe3 Te 
NOJIHHTeEIbHOTO MepeMelIMBaHHsA) WO 90 MMH. (BpeMA NOfauH my10OC BpeMsA a 
NOJIHHTeIbHOrO TepeMelIMBaHHA) pH Temnepatype 10°, KOHWeHTpallua KE 
noth! 96%, MONBHOM OTHOIMeHHH OsedHHOB K Toyomy |:7 HW OTHOIIeHH 
KHCJIOTHI K yruiepogoposam 0,12, moKasaso0, uTo o6pa3soBanue aJIKWJIIPORYK 
MIpaKTHYeCKH SaBepluaeTcaA Yepes 30 MHH., YBeIMYeHHe BPeMeHH peakiuH | 
60 MHH. IIpHBOAMT K HeE3HauMTeJIbHOMY CHH2KEHHIO BbIXOJla aJIKHJIMposykta. 

IIpu yBeiH4ueHHH MOJIbHOrO OTHOWeHHA OeduHOB K Tosyouy or | : 0,5 
1: 10 BEIxoy alknsIMposyKta NoBpiitaerca oT 90,2 mo 145,8 Bec. % Ha HCXOMHE 
onepHHbl — CHaasla pe3Ko, ocrurad 139,9 Bec. % yxKe Mp MOJIbHOM OTH 
wieHHH 1:4, a 3aTeM He3HayHTembHO. BpomHoe 4HcIO aKMMpolykta | 
yKaeTca mpH atom c 12,4 no 2,9. 

Visyuenue BauitHua OObeMHOTO OTHOMeHHA KUCHOTBI K yrviepoopoam 
0,05 no 0,5 npu 10°, Bpemexn peakuuu 60 MuH, KOHUeHTpauu KuCcuOTEI 96! 
Mi MOJIbHOM OTHOIMeHHH OJle*HHOB K Toyouy | : 7 MOKa3a0, YTO BbIXOM aJlKH 
NpOAyKTa BO3pacTaeT TOJbKO C YBeJIHMYeHHEM OTHOWeHHA WO 0,12, a 3aTeM npa 
THUeCCKH He H3MeHsHeTCH. 

IlpopeyeHHble OMBITbI MOSBO/IMJIM HaMeTHTb CyleyIOllMe ONTUMAJIbHbIe YCU) 
BHA, OOeCHeUMBAaIOUMe MAKCHMAJIbHbIM BbIXOM AJIKMJINpOAyKTa: KOHIWeHTpallh 
MCXOMHOH KuCnOTEI 95—97 Bec. % Ha MOHOrMApaT, Temnepatypa 10—15& 
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deMA peakitMH 30—40 MHH., MObHOe OTHOLIeHHe OepuHOB K Tonyony 1:4 — 

: 6, OObeMHOe OTHOWIeCHHeE KHCOTBI K yrsepolopoyam 0,12. . 
| pw stax ycnospusax Bpixoq anKusmposyKta cocrapset 140—143 pec. % 
a MCXOJHbIe OJle@uHbI. 

Panee cuntaocn (°-§), uro mp aulKHMpoBaHHM OeH30ua H TOYOa KHH30- 
YTHJICHOM Ha Ce€pHOH, PTOPHCTOBOLOpOAHOH M alKaHCyJbPOHOBKIX KUuCmOTAaX 
POHCXOMMT SHaUNTeIbHaA JeMOMMepH3allMA MCXOAHBIX OuedHHOB — 2uMe- 
BC JaJIbHeHIIMM aJIKHJIMPOBaHHeM apOMaTHYecKOorO yrvieBokoposa MOHOMe- 
oM. IIposeyeHuble onpirbl m0 a- 
MIMpOBaHHlO TOyOua WuMepamMu 
MMJICEHOB B IIPHCyTCTBUM CepHoi 
MCJIOTbI NMOKAasaH, 4TO enouH- 
epH3alvA HadlOJaeTca B 3HAaUH- 
2JIbHO MeHbilleH, “eM mpenoma- 
ANOCb, CTeneHH. CojlepxxaHue B 
KUINposyKkTe dpakuun 175— 
20°, KOHUWeHTpupytoulei aMu- 
WIYOJIbI, pH ONTHMAaJIbHbIX yc- 
OBHAX cCOCcTaBAxeT He Oovlee 
2—13 pec. %. 
Kpome Toro, OMbiTbl moKa3a- 
M, TO Ha BbIXOL pakuun aMuu- 
JIYOJLOB 3AMeTHO BJIHAIOT TOJIbKO 
OHIeHTpaluA UCXOAHOM KUCJIOTHI 
TeMilepatTypa peakiwuu. C MoHH- 
CHHeM KOHIeHTpalun WCXOHOH 
MCOTbI MW MOBbILIeHHeM Temme- ead Tah EL me preys 
aTypbl peaKUHH BbIXO PpakuHu Berxod gopakuud 
JAMMJITONYyON0B 175—220° Bospa- 
TaeT. Tak, mp MOHH2KeHHH KOH- 
eutpaunu oT 100 go 89,5% 
OflepxKaHHe dpakiwuu 175—220° 

aJIKHJINpOyktTe Bospactaer oT 10,4 go 16,5 Bec. %; mpu H3MeHeHHH TeM- 
epaTypbl peakIMH B Mpefetax or —10 Jo +-40°, Kak BugHoO u3 Tads. 1, Bo3pa- 
Taet ot 7,2 fo 20,9 Bec. % Ha amKusmposyKrt. 

B ycsopuax, OvIM3KHX K ONTHMAaJIbHbIM: Temmlepatypa 10°, Bpema peakiLHH 
O MHH., MOJIbHOe OTHOLIeHHe OlepHHOB K TOJIyomy 1:7 WH OObeMHOe  OTHOLIe- 
Me KMCJIOTHI K yruieBofoposzam 0,12 —G6bimM momyYeHbI aJIKHJINpOyKTbI CoO 


JI@RYIOULMMH CBOCTBaMH. HepasorHaHHblit aJIKHJINpOsyKT, sz? 0,8730; nv 1,4920; 
A 216; Opomuoe uncio 4,0; MakcHMayibHad aHMmHHOBad TouKa 15°. Ppakunsa 
‘75—220° ankusmpoyKra: p%° 0,8666; 17) 11,4920; M 159,5. Ppaxuna 220—300° 
mkusimponyKta: p7 0,8746; n1,4921; M 211. OcraTox Benue 300° ankna- 
‘powyKTa: 020 0,9010; 12° 1,4930. Ha puc. | mpuBeyeHa KpHBaad meperoHKH 
JIKMJIMpOyKTa (2) H XapakTepHCTHKa eo y3KUX (ppaKkIlHi. 


Puc. 4 


TposHeucKkuu HedTsaHor Iloctynuato 
| -Hay4HO-HCCAeMOBATeIbCKHH HMHCTHTYT 20 VII 1958 
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XHMH§ 


T. B. @EJOPOBA, A. II. BAJIJIO, axayemux A. B. TOMUMEB u B. A. WITEPH 


K BONPOCY 0 KHHETHYECKOM MEXAHH3ME B3AMMOJJEHCTBHA 
METAHA C JIBYOKHCbIO ASOTA 


| 
=| 


Mmeroumeca B uTepaType paOorbl No usyyeHHio MapoasHoro HUTpOBaHUs 
aJIKaHOB JIBYOKHCbIO a30Ta HOCAT TlaBHbIM OOpa30M CHHTeTHYeCKHM XapakTep} 
H BbICKa3aHHble MpeAMoO*KeHUA O KHHETHYECKOM MeXaHH3Me 9TOrO Mpotlecce 
OCHOBaHbI Ha KOCBEHHBIX oKa3aTeipcTBax (!~*). MoxHo c 6obuIOK BeposTHO; 
CTbIO OTBEPrHYTb AIA TAKOFO HUTPOBAHUA MOVJIEKYJIAPHBIM M€XAHW3M WM MpHHAT, 
uTO B eFO OCYIIeCTBJICEHHH YyUaCcTBYIOT CBOOOTHBIE 
paflukalbl. SABiseTcA JIM, OMHAKO, STOT mMporlecd 
cCBOOOMHOpadHKaJIbHbIM HJIM WeNHbIM, JO CHX MO 
ocTaeTcH HesACHbIM. PewleHHi0 9TOrO BOMpoca Ha 
OCHOBe YyCTaHOBJIeHHA (PopMa/IbHO-KUHETHYECKHA 
3aKOHOMePpHOCTeH peakUMH HW MOCBALeHa HacTo#4 
wad padora. 
W cex Pauee (7°) HaMM OblJIO 1OKa3aHO, YTO-B 3aBHCh 

MOCTH OT HauaJIbHbIX YCIOBHH HaO1OawTcA Tp 

Puc.1. Bu kuHeTHYeCKHX KPH- ya npOTeKaHHA HHTPOBaHHA MeTaHa JBYOKHCb 
pra oe pee hea a30Ta, XapaKTepH3yIOUIMeCA pa3/IHUHbIMA TO cop 
npaT = 450°. Py. ~ 500 my «= M€:«xKHHETHYeECKHMH KPMBBIMH MIpHpocT aBleHud — 
pt. ct. 1—Pyo,, 2—Ap  BPEMA (Ap—;(t)): a) MeWeHHad peakiua, 6) pear 
WHA C MWHKOM Ha KpHBo Ap —t, B) peakiua 

BocIvIaMeHeHveM. B HacCTOSIeM COOOIMeHHH HS 

JlaraloTcCA SKCMEPHMCHTAIbHbIe Pe3YJIbTaTbl, NONYYeHHbIe IA Cryyan Mes’ 
JiQCHHOH peak Ha HeOoLuIMxX Twy6nHax mpeBpamieHua. Buy KuHeTHUeCKU 
KpuBbIx Ap—; (t) 4 Pyo,—(t) AA MefeHHOM peakilMH moKa3aH Ha puc. 1. 

Jia onpeweeHuA NOpAAKOB peakIHH MO HCXOJHBIM BellleCTBaM Oba u3y. 
yueHa 3aBMCHMOCTb HayaJIbHbIX CKOPOCTel HHTPOBaHHA Mp NOCTOAHHOM “ 
IeHTpallMH Ka2%kOrO 3 KOMMOHEHTOB OT KOHWeHTpalluu Broporo. Havanbuas 
CKOPOCTh HUTPOBaHHA BbIYMCANAaCcb H3 pacxoya NOs. Tak Kak napasuienbHe 
C peakilMeH B3auMOjelcrBua CHa c NOsz uger peakuua fzuccounaunn NOs, te 
BbIYHCIeHHble H3 pacxofa NOz HayasIbHble CKOPOCTH Mpollecca ABJIAIOTCA CyM) 
MaPpHbIMH CKOpOCTAMH HUTpoBaHHA HM AuccolMaltun. Llosromy AA onpenene) 
HHA HavaJIbHOW CKOPOCTH COOCTBEHHO HUTPOBaHHA (Wyyrp) 43 CYMMapHOM Hauavb| 
HOH CKOPOCTH BCerO MpoOllecca BbIMHTalaCb HavasIbHad CKOPOCTb AMCCOMMallHy 
NO2(Wanec). Tak Kak pasO6aBeHHe a30ToM cmecu 4CHa + 1NO2 B 4,6 pa3a (« 
100 0 460 mM pr.cr. npu T = 450°) ne oka3a0 BIMAHUA Ha Haya/bHble CKOpOcT! 
peakI\MH, TO B lpefelaxX yKasaHHOro pa3sOaBeHuA HeT HeOOXOAMMOCTH MpOBO! 
AMTb OMbIThI MPH MOCTOAHHOM HavaJIbHOM jlaBJIeHHH. 

Tlopsqok peakywu mio CH, Obi onpegeen mpu T = 450°, npn nocrosnHoy 
HavaJIbHOM Pxo, = 40 MM pr. cT. Aix cocraBop cmecu or 1 CH, + 1 NO, Ad 
12 CH, + 1 NOg. CootsercrByiouwe aHHble MpwBeyenbt Ha puc. 2 
Tlopayox peakuwma mo CH,, onpexeneHHEii u3 TaHreHca yrua HaksOHa TomyueHx 
HOH Mpamou, papeH 1 +0,1, T. e. npakruyecku nepBblii. | 

Jlia onpefenenna opsyka peakuun no NO, Obiim mpopeyeHbl TpH cepyt 
onbIToB pH T = 450° npw nocrosHHOM HayasbHom Pcy,, paBHom 100; 153 1 
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00 MM pT. cT. IIpH 9TOM, BOCIIO/Jb30BaBIUHCh U8BeCTHbIM y2Ke TOpayKOM mo 
7H,, MbI TpaHcpopMupoBaJIH pesyJIbTaTbI Ce€pHH OMNbITOB, MPOBeJ]eHHbIX TIpH Ha- 
aJibHBIX PcH,, paBHBIX 100 uw 153 mM pr. cr., K Pen, = 200 mm pr: cr. 
JanHbie mpeycraBeHbt Ha puc. 3. Ilocae ux o6pa6oTKH no MeTOJY HaHMeHb- 
IMX KBapaTOB ObIIO MOsyYeHO ypaBHeHHe mpsMoli: 


I giW warp S -_— 12 ao Heyl lg Pxo,, 


aHreHC yrJla HaKJIOHa KOTOPOH aeT BeMUMHYy MopayKa peakiuH no NOs, 
‘aBHOH 1,1. Takum oOpa3om, NopsqoK peakuun mo NQ,, Tak xe Kak Hw 110 CHy, 
'paKTHYeCKH paBeH eMHULLe. 

| Queprut akTupaljyH B3auMmogelicraun CH, c NO, Gpiaa ompegesena rpacu- 
€CKH 110 ypaBHenMio AppeHuyca ia cocrapa 4CH,+1NO, B untTepBauie 


Ug Waum 
7 a 
e o7 


bg Waump 
7 


mete 4 y 

f. 
Puc. 2 Pue, 3 Puce. 4 
‘uc. 2. Onpemenenve nopaaka peakuwH B3aHMOgelictBua CH, c NO, no CH, npn T = 450° 


Pyo, = 40 MM pt. ct. /— cpequekBapaTHuHad MorpemHOcTb onpefeseHHaA JlorapwipMa cKO- 


ocTH pacxoga NO2, 2— cpefHekBampaTHuHand MorpellHocTh ompeseieHHa JlorapHdma cKopo- 
cTH pacxofa NOzg u sorapudmMa KoHUeHTpamun CHy 


10% af 


‘uc. 3. Onpefejenne nopszka peakuHu B3aMMoselictBun CHy c NOs no NO, npu 7 = 450°. 
HayeHHA Poy, (B MM pT. ct). 1 — 200, 2— 153, 3—100, Pesyabrate cepuu onbiToB, Mmpo- 


eeHHbIX Mp sHayeHHAX Poy, PaBHbIX 153 u 100 Mm pr. cr., TpaxctbopmupoBantt K Poy = 


= 200 mM pT. cr., 4— cpeqneKBaypaTH4HanA MorpelwHOcTh ompeyenenua sorapndMa cKOpocTa 
acxoza NO2 u sorapudma KonueHtpaynun NOs, 5— copnayaiomit pesybTaT BYX H3- 
MepeHHit 


-uc. 4. OnpemeteHHe SHEprHu aKTHBalHH B3aMMomelicrBHA CHy c NO». Cmecb 4CHy + 1NO,- 
peey Tart CepHH ONbITOB, mpoBezenHow mp P,,,, = 50 mm pr. cr. (1), TpaHccopmupoBaHbi 
» Pay 100 MM pt. cr. (2), (3) —cpeqHekBagpaTu4Had norpellHocTb ompeyeleHHaA Jlora- 
pHdMa ckopoctw pacxoqa NOe, 4— coBnaaloulHi pesybTaT AByX H3MepeHHH 

| 

remnepatyp ot 400 yo 500° qua Pyay= 50 u 100 mm pr. cr. Pesyub- 
‘aTbI CEPHH OMbITOB, MpOBeeHHbIX pH Pyay = 50 MM pT. ct., ObliH Tpanccpop- 
(MpOBaHb! K Pyay= 100 MM prt. cT., 4YTO OKa3aJIOCb BO3MOXHbIM C]leJlaTb, -Tak 
‘aK MOPAKH peakILHH Y#xe H3BeCTHBI. Hauavipupie CKOPOCTH HHTPOBaHHA OMpe- 
(CJIA JIHCb, KaK YKa3bIBaJIOCb BbIINe, NWO pa3sHOCTH MeAK Jy Haya JIbHOH CYMMap- 
(oH CKOpOcTbIO pacxoyoBanua NO, 4 HavasibHO cKOpocTsO AuccommalHH NO. 
Janupie no ompeyenenuio $Eyyrp MpuBeyeHbl Ha puc. 4. IIpamaa mpopeyeHa B 
OOTBETCTBHH C TOJIYYCHHbIM MO MeTOLY HaHMeHbINHX KBaXpaTOB YPaBHeHHeM: 


4 
Ig W untp = 9,2 — O.Deae 103. 


TaHreHC yrsla HaKJOHa MpAMOH COOTBeTCTBYeT 3Ha4eHHIO Eyyrp = 30,5 KKad/MOVJIb. 
B naulem clyyae M3y4eHHA mpolecca, mpescTaBisioujero coOoH CoBoKyn- 
(OCTh J[BYX MapaveJIbHBIX peakIMH — HHTPOBaHHA yrsleBogqopoya Hu Auccouna- 
mH NO., — yfasocb onpeyemutTh BesMYHHy Eyyrp elle OHM He3aBHCHMbIM 

'yTeM, a HMeHHO: cpaBHeHHeM ckKOpocTeli STHX ABYX peakILHH. 
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SanmulleM ypaBHeHvaA CKOpocTeH 3THX peakUMH MPH OMHaKOBbIX TemMepal 
Type H KoHMeHTpaiuax NOg: | 


W uurp = np Ze~Panrp/RT [CH,] [NO], (I 
W nuce ara fruce Ze "ance Se [NO,}?, (Ill 


rye Z— yucio cTouKHOBeHHH, f — crepHueckuli (akTop. PasyqemuM ypaBHenne (I] 
Ha ypaBHenve (Il) u uacTHoe nmposmorapHdMupyemM. 


(CHa ae ee ee | 
+ |g Xo ~ 8) oa + Eamuce « (er 


| 
muce 7 0,4 | 


Powe 


Si! 
Vises = (lg he es | 


TIo ganHpm (1) Equce = 26,9 KKan/Momb, fauce = 0,06; no qanHbIM (17) Enquce = 
= 27,1 KKasI/MOuIb, a NO HallwM jaHHbIM Eqycc = 27 KKaJI/MOJIb. CrepHueckul 
(bakTOp HUTPOBaHHA funrp HeH3BecTeH. Boome, id OMMOJIeKYJIAPHOH peakUHl 
OH MMeeT 3HaueHHA, JlexKaulve B HHTepBasie oT 107% yo |. 


Tipu npwustan Kpaliwnx 3HaueHuii Qt funrp MOMyYaeM: UpH fuurp = 10°) 
Eyurp = 18,4 Kkaa/Moub, a pH fuurp = 1 Ennrp = 31,9 KkKasl/MONb (HauaJb} 
Hble YCJIOBHA CM. B TaOu. 1, onprr Ne 325). MMeetcsa, ofHaKo, BO3MOXKHOCTE 
CY3HTb HHTepBasl 3HaveHHH Eyyrp. C yBeJIMYeHHeM TemMMepaTyPpbl eee 
pactet. Tak, gua coctrapa 4CH,+ INO, mpH Pyay = 50 MM prt. crt. | 
400° W yurp/W mice =3, ampH 500° W wurp/W ance = 12,5. CneqoBatesbHO, BeJIM4HHA 
Eyurp AOUMKHA ObITh Oonplwle Egucc, T. €- Eyurp JI@KAT B UHTepBalle 27—3% 
KkKaJl/MOuIb. B Ta6u. | mpHBeweHb! JaHHble M0 OmpeeeHHto E yy7rp WYTEM CpaBHeHHs 
ckopocteH HATpoBaHuA CH, u juccounauun NO, Jia pa3JIM4HbIX COCTaBOB H 
Temllepartyp. 

CpaBHuBai 3HaueHve Eyyrp, OnpeeseHHoe 43 ypaBHeHia AppeHuyca 4 Ti 
cnoco6y cpaBHeHHs CKopocTeH JByX MapaJJIeJIbHbIX PeaKILHH, MbI OCTA@HOBHJI 
cBOH BbIOOp Ha 3HayeHHH Eyyrp = 30 KKas/MOub. 

Tlocie NpHHATHA BeHUHHbI Eyyrp MOXHO MpOH3BeCTH OWeHKY fyurp MOMCTA 
HOBKOH B ypaBHeHHe (1) SKCIepHMeHTaJIbHO OMpeesIeHHbIX 3HaYeHHH CkKOpocrTeli. 
CrepnueckHii dbakTop HATpoBaHua MeTaHa NO, oKa3aJicCA paBHbIM 0,5. 

| 
Ta6aunua 1 
OnpefeseHHe SHEprHH aKTHBalWH peaKWHH B8aHMOfeHCTBHA MeTaHa C JBYOKHCbIO agoTa IyTes 
CpaBHeHHA CKOpocTeHt HHTpOBaHHA MeTaHa H AHCCOMUWAWLNH JBYOKHCH a30Ta 


Exuce = 26,9 kka/MOub, faucc= 9 06; faurp=)> 

iS Pray PCH, PNO» Wuurp W nuce 

E Eee CHy,:NO, E, xkan/Monb 
3 MM pT. CT. MM pT. cT./ceK 

Ss 
325 450 Peed 78,5 Sono 39,29 0,67 ee 29,54 2,5 
450, 450 Ope 239 200 39 Opa 1,14 29,9 + 2,5 
17 500 7 il 253) oD las 4,0 0,8 28,4+1,4 
193 500 ee NOB. 'S 82,8 AO 7 3,44 lea! 29,4+ 2,4 
508 440, og i 100 80 20 0,68 0,22 29,2+2,2 
315 450 Hie 4 WAAL oe 97,8 23,6 1,08 0,42 29,6 + 2,6 


Bpiid MOCTaBseHbI OMNbITbI C WeIbIO BBIACHCHHA, ABJIAeCTCA JIM HUTPOBaHHe 
MeTaHa TOMOreHHOH WIM reTeporeHHOi peakiMeH. SaMeHa KBaplleBoro peak 
TOpa MOJIMOJeHOBbIM, CTapeHue peakTOpa, H3MeHeHve OTHOIeHHA S/V (or 0,97 
no 20,0), MOKpbITHe CTeHOK peakTopa KC] He oKa3aIM 3aMeTHOTO BIMAHHA Ha CKO 
pocTb peakUMH. OTO NO3BOMAET CHeMaTb BbIBOJ O FOMOreHHOM XapakTepe peakILHH 

OnvicaHHoe KMHeTHYeCKOe HCCeqoBaHHe mapodasHoro HNTpoBanua CH. 
ABYOKHCbIO a30Ta IPHBeJO K BbIPaKeHHIO [WIA CKOPOCTH 3TOM peakILHH: 


i. 30000. 
W warp = 055-107 Mer (RE (CH) (NO.) a }-cex7?. 
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_ Bosuukaer Bonpoc, onpeyenserca iM HaliqenHas CKOPOCTh peakIWHH OHOL 
avOollee TpyqHO upymei OumonekyApHoi cragueli cBoOoqHOpaKaJIbHOrO 
potlecca HIM Ke OHA SABJIA€TCH CKOPOCTbIO CNOXKHOFO LWemHOrO mMpoltecca, 
MHTHPylollero OHMONeKyIApHyIO peaKkiuio. Pazom apropos (%, 4) mpegno- 
araeTca Cileflyiollad NepBHuHaA cTaqHaA HUTpOBaHHA: 

RH + NO,—> R + HNOg. (1) 


B Hactosilee BpeMa B JINTepaType NOABHJINCb Kak JaHuble, yTBep 2x Laroulue 
yulecTBoBaHHe HNOs2 B rasopoit dbase (18), Tak H 3HaveHHA TeIVIOTHI 06pa30- 
aud rasooOpasHoit HNOz (4, 1°). Tlocmequee Jaer BOSMOXHOCTH TpOHsBecTH 
nA peakuuu (1) (qa cryyaad MeTaHa), BO-nepBbIX, TepMOxHMHUecKHil pacuer 
2 TENOBOFO a¢dekTa, a BO-BTOPbIX, NPHOMH2KeHHYIO OWeHKy ee 9HEPprHH aKTH- 
aH, IIPHHAB IpHJIOMRKHMOCTb K HeH SMMMpHYecKOH cbopMybl CemeHosa- 
omaHH (1%) jis SHOTeEpMHYeECKHX PafMKaJIbHbIX peakuHi. IIpu AHuno,= 
= —13,7 kkas/Moub (“) Exarp = 32,7 kKas/Monb, a mpH MHuno = —20 
Kan/Mob (15) Eyurp = 27,9 KKau/Monb. 

Taku¥M 0Opa30M, 9Heprv akTMBAaLHH, pacCuMTaHHble Hamu JIA peau (1), 


O6paujaer Ha ceOA BHUMAaHHe HM TOT *akT, 4TO AA peakIHH HUTPOBaHUA 
bIIH MOJLYYeHbI NepBble MopAyKH nO CHa wu NOs, T. e. Ta Ke 3aBMCHMOCTb OT 
OHIeHTpallHH MCXOJHbIX BeLeCTB, YTO H JIA peakinn (1). 

Bce 9To 3acTaBAeT CelaTb BbIBOA, YTO HalijleHHble HaMH KHHeTHUeCKHE 
KOHOMepHOCTH peaKIMH HHTpOBaHHA MeTaHa OOyCOBMeHbI peakinel (1), 
OTOpaA MOSTOMY HM ABIACTCA ONPedeAOlWleH CTaqueH BCero Mmpolecca B Ile/IOM. 
JlonowHuTebHOe §=NOsTBepxKeHHe 9TOrTO BbIBOMa aloT pesysbTaTHl 
OIYYeHHbIe B HaleH sadoparopun WH. B. I[lauesuy, Kkoropai —moKa3aua 
TO pa3HOCTb B 9HeprHAX aKTHBalWH JBYX NyTeH B3aHMOJeHCTBUA, aJIKHJIbHBIX 


aJMKaJIOB ¢ NO,: RNO,<2R + NO,-RONO paBHa ~ | kKaJI/MOJIb, a OTHO- 
leHve CTepHuecKkuXx (paKTOpoB paBHO 0,6. Orcioga mpH 450° orHomeHue cKOpo- 
Re WV 6 =, 6 eres = 12. 

IlockoipkKy KaxkjbIi akT OOpa30BaHHA RNOse saBsaaeTcd OO6pbiBOM Lenn, 
0 MaAKCHMaJIbHad JIMHa Wend MpH mpollecce HATPOBaHHA He MOXeT OBIT OOVIbLle 
ByX 3BeHbeB. IIpH TaKOM COOTHOIeHHH CKOpOCcTel peakiHH (a) H (6) HUTpO- 
aHHe HeJIb3A PaCCMATPHBaTb KaK CJIOXKHIM WemHOH Mmpollecc, HMATHPYyIOWIMi 
UMOJIeKYJIAPHYy!O peakILHt0. 

B pesysbTaTe MeXaHu3M HHTpOBaHHA MeTaHa Ha Tex CTafMAX, KOPa MOXKHO 
peHeOpeub BTOPHUHbIMH peaKUMAMH IIPOMeXYTOYHBIX MpOAYKTOB, CBOAUTCH 

cnenyrouremMy. 3a TPYXHbIM aKTOM MHHHINMMpOBaHHA aJIKMJIbHbIX 
aluKanop no peakuMH (1) (Equrp = 30 kKan/MOnb, fuutp = 0,5) cenyer 
3aHMOjelicTBHe 3THX pawuKanoB c NOs, mporekatollee, MO-BHAHMOMy, C He- 
ObIIOH ZHeprueli akTHBALMM, MO peakWHsaM (a) H (6), Tak KaK NO ABI ACTCA 
alluKaslonoqo6HoH Mosekysol. Tlostromy MOxKHO CUHTaTb, YTO HalieHHad 
deprua akTHBallMH B 30 KKas/MOJb ABJIAeCTCH SHeEPprHel aKTHBAaIlHH peaklHH 
HHILMHpOBaHHA. 
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IM3KH K ONpefeJIeHHbIM B HaCTOAMLeH paOoTe H3.IKCMEPUMeHTAIbHUDIX JLAHHDbIX. ... 


Jloxnaagp Akayemuu Hayr CCCP 
1958. Tom 123, Ne 5 


XHMH 


3. A. WABAPOBA, JI. [. CATAPOBA u M. A. MPOKO®bEB | 


CHHTE3 P-AMUHHOKUCJIOTHbIX MPOHSBOAHbIX AJEHWJIOBON | 
KHMCJIOTbI 


(ITpedcmaeneno axademuxom A. H. Hecmeanoeoim 16 VII 1958) 


MspectHo, 4TO AMMHOKHCJIOTHbIe WH TeNTHHbIe MpOH3BOJHbIe Ree 


KHCAOT HW HYKJeCOTHAOB MrpaloT BarKHY!O POJlb B pAMe OMOXMMMYeECKUX MP 
qleCCOR, BKJI}OUaA HalpaBJIeHHbIM CHHTe3 OeKa. OfHAKO XHMHA 9TMX COeLMH 
HH TOMbKO elle HaYHHaeT pasBuBaTEca. M3 pa3siv4HbIX THMOB AMMHOKHCIIO 
HbIX H MeNTHAHbIX MpOW3BOAHbIX OCOOaA POJlb B OMOXHMHYeECKHX Mpolleccd 
MpHHawexkUT,  MO-BHAMMOMY, COeJMHEHHAM, B  KOTOPbIX AMMHOKHCJIO 
COeEJHHAIOTCH C MOHOHYKJICOTHZaMH Yepe3 ocTaTOK (ocdopHoH KUCOT 
‘CHHTe3 H H3YYeCHHe CBOMCTB TAKMX COeHHEHHH HW ABHJIMCb MpeMeTOM JaHHK 
padorpl. 

Hamu G6piid NOJyYeHbI Ba THMa AMMHOKUCJIOTHBIX MPOW3BOAHbIX aJeHOsH 
5’-cpocdata: 


CH hs 


VARS 
0 O 


OCH,C,H, 
CH,—O—P=0 


AS 
Ss 
( | ) NH—CH—COOR 
N VA l 
R 
NH, 


PeHaCatts 
H,--O—P=0 


Ww : 
uM | 

ANG «63-—NH—CH—C 
| No | 


Ul) 


‘Coenunenusa Tuna (I), comep2xaune cboctboaMHHHy10 CBA3b Merk Ly HYKseOT 


OM H AMMHOKUCJIOTON, He OMHCaHBbI B JHMTepatrype, XOTA BOSMOMKHOCTb cyulecTB 


BaHHA TaKOrO THMa CBASH MexKAYy HYKJeOTHAaMH HW aMHMHOKHCIOTaMU B ony 
HH3Me yxKe OOcyxamacb (1). 
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Mbt ocyulecTBHJIM CHHTe3 STUX COeqMHeHHH 13 2’ : 3’-H30lIp On H JeHayeno- 


, o 
(H-5’-Oensuscocdura (III) (2) zeficrsuem na Hero acpupa AaMMHOKHCJOTHI B HpH- 
* 
TcTBuu CCl,*. 


CH,;—C—CH, 
© oO 
K > OCH.C,H, iste 
NON ‘OF CH, O—P=0 + NH,—CH—COOR' + CCl, 
G SS be | 
N | y/ : R 
vw 
NH, 
———— (I eCHGla+ HE) 


KoucTaHTbl WM BbIXOJbI NOYYeHHEIX ad:upos N-aylenusamunoKucnoT npu- 
MleHbI B TaOs. 1. - 
Kak cileqyer 43 JIMTepaTypHbIxX JaHHbIx (*), Qua P — N-cpa3u Bp coequue- 

CeHsCH,—O O 

Neo 

(AX THA C,H,CH;-0° NH—CH—cooH CyllleCTByeT XapakTepucTuyeckas uac- 
| k 
Ta B u.-K. OOmacru 11,38—11,60 ». CunresupopaHHnie Hamu aduppr N-aze- 
MAMMHOKUCIOT TAKE WMeIOT B U.-K. XapaKTepHCTHYeECKy!IO YacTOTY B O6- 
icTu 11,48—11,59 » (cm. tTa6n. 1). 


Ta6nuua 1 


Tlormoujenve B y.-. 


XapaktTe- 

Buixog, eerste pucTuue- 
Haspanue BellecTBa (CUP AS0is) S| Gee EN CKa da aacTos 
% °C nN Ta B U.K. 

MaKCe € o6macTu, uw 


MY. 


lunoBLId apup N  (2’:3’-usonponHu- 88—90 260 13250 LS Sy 


TleHaleHOSHH -5’- Oensndoco)penu- 

\1ajlaHuHa 

‘TusoBbiii acbup N (2/:3’-nsonponumuge-| 52 60—63 260 11500 11,48 
1ajJl|e¢HO3HH-0’ -GeH3umdoco)riMuwHHa 


|THmOBHIM sup N (2’:3’-n30nponuanse-| 44 68—72 260 9800 11,56 
|iaeHo3HH-5’-GeHsusdocdo) jehtuna 


| Tipeauoxenupiit Mero cuyTesa scupos N-ayeHusaMMHOKHCIOT MpocT B 
\MOJIHCHHM HW OOeCHeYMBaeT JOCTATOUHO BbICOKHE BbIXObIl, NOSTOMY eFO MOXKHO 
‘aTaTb pelapaTMBHbIM HM, M0-BUMMOMY, PaclpocTpaHUTb Ha [pyrve HyKJeo- 
JIbI. 

| Tina u3yueaua ycroiunpocru P ~ N-casisv B MOMyYeHHBIX COoeAMHeEHUAX, 
TakxKe WIA MOYICHHA JOMOMHUTEIbHIX MOKa3aTebCTB CTPOeHHA CoeqMHe- 
ft Tuna (I) Opin mpoBeyeH ruApouu3 Ux metoNbIO uM KucoTO. IloKasaHo, uTo 
I~ N-cpa3p B (1) merko ruqponusyerca Kucnotol (0,1 N,30 mun.,100°) 
itpyuee menounro (2 N, 30 mun., 100°). B ruzpoumsatax xpomatorpaduye- 
M OOHapy2XKeHbI AMMHOKHCJOTHI M MpOAyKTbl AeCTpyKUMM HyKeoTHsa. 

'B mocaequee BpeMaA yCHseHHO M3y4alOTCA MeTOMbI CHHTe3a CMeLIAaHHBIX 
THAPHAOB aeHHMOBOM KHCAOTHI MH AMMHOKUCIOT. YCTAaHOBseHO, YTO CMerIaH- 
[e aHTHApHL OOpasyi0TCA B pesy/IbTaTe B3aMMOeHCTBUA aseHUJIOBOM KUC- 
Thl WIM ee COMM C XMOPAaHTUApHAaMM aMMHOKUCUOT: (°), THOPeHMAOBLIMH apH- 
Mu amuHoKucsor (°), CMeWIaHHbIMA aHIH[pujaMM aMMHOKMCOT u 9dupa 
ONbHOL KUCHoTEI (”), 4-a3Hama KuCuOT (°*). 


' * VWcnomb30palach peakiua ocopuJIMpoBaHHA aMMHOB, paspa6oraHHasa Tofom c coTp. 
HM 3aKmuouaomladca B JelicrBuu aspupos ocopHcTOH KHCJOTHI Ha NepBAYHIC AMHHBI B IIPu- 


ceTBuu CCla. 


3akxas 1097 865 


| 
| 


Ham yamocb nouyuHTb CMelWaHHbIe aHTMApHAbI aeHH0BOH KUCJOTI 
K63-j1ei1MHHOM uM KO3-riuuMHOM v3 2’: 3/-n30npomusMeHaleHosHH-5’-OeHsHy 


choctputa Mo CcxeMme: 


CH,—C—CH, 
aN 
Oo (e) . 
CO—CH 
OCH, ae 
ies | Nc—cH—NH-x63 
‘co—cHs i OCH CHL. Paz 
See ee T 
(II) ¢ . \ CH,—O—P=O a 
Cl 
NAF 
VN 
NH, 
R R 
/ NHj—CH—COOR" 


| | 5 
Lm (1) ——————>  _ k63-NH—CH—-CO—NH—CH—COOR 


TlockombKy Hac uHTepecopam Bompoc o cnoco6HocTu (II) pearupoBarp 
AMHHOKUCIOTaMU C OOpasOBaHHeM MenTHAOB, MbI He BbIfensH (II), a BBOTMI 
ero Jlaiee B peakUM10 C S*UPpOM AMHHOKHCOTHI. TakiM IyTeM ObIIM mosy4eH! 
aHruapusp 2’ : 3’-v3s0nponususeHaleHo3HH-5’-OexsudocpopHol KUCJIOTHI 
K63-rIMMMHOM (Ila) u K63-seitMHOM (116). Ila u 116 pearupyror coorBeTcTBeHH 
C MeTHJIOBLIMM S:bupamu cbeHuIaHMHa MW TMWMHa C OOpas0BaHHeM a*pupoB KOs 
PIMUMIpeHwalanva MW K63-sJehiMriuunna. OOpasopanve AunenTHAOB ycTe 
HaBJIMBalOCb XpOMaTorpaduyeckH. 
| 
| 

Srunopbii spup N (2’ : 3’-vzonponumuyeHaleHosuH-5’-Gex3udocdo) denna 
amaHuHa (la) 

K pacrsopy 0,08 r cyxoro 2’ : 3’-n30mponnaiuyenaleHosHH-5’-GexH3snsor 
cuta (III) (?) B 5 ma a6c. CCla no6aBnanoce 0,1 r cBexenpHroroBeHHOrO 3T 
oporo adupa cbeHvataHHHa B 2 Ma a6c. CCla. PeakiuoHHas CMecb OCTAaBJI 
Jlacb Ha HOUb, yNapHBalacb B BaKyyMe, OCTaBlleeCA MacJIO pacTBOpAOS 
B XJOpoopMe. XsopoPopMeHHHIN pacTBOp MpomplBasica Boson, 0,1 N HC 
KOHL. pactBopom NaHCOs u cHopa Bogou. Tlocme BpicymmBanua Haq MgS 
XJOpOopM yiapHBaJicd B BaKyyMe, MacJliO pacTBopsyiocb B | Ma 6eH30N 
Bex30bHbIM pacTBOp BbWIMBaJICA pH MepeMelWIMBaHHH B CyXOM MeTposletHb!) 
adup (tT. kum. 40—60°). Ocanox orgenamcaA Jekantaluel. BemecrBo ounmasoc! 
2-KpaTHBbIM TepeocaxkeHHeM HM BbICYIIMBaIOCb B BakyyMe (5 MM) mpH 37° Hae 
P,O,;. Brixog (Ia) 0,069 r (62,5%). T. na. 88—90° (c paar.) 
R; = 0,91 8B cucreme: n-G6yTaHon — Bolla — yKcycHad Kucnora (5:3:4 
(cuctema (I)). | 

Ry = 0,93 B cucTeMe: n-OyTaHOJI, HaCbIIeHHbI BOOM (cucrema (II)). | 


Hatigeno %: C 53,45; H 5,96; N 11,76; P 4,20 
Cs31H37OgNeP+3H2O. Baraucneno %: C 53,14; H 6,14; N 11,90: P 4,30 


Mornowenve B y.-—. (95% CeHsOH) : Auaxc 259—260 mp (13250). Xapay 
TepHcTMyecKkan yacToTa B u.-K. 11,59 p. 

Tugpoaus (la) kucaotTo#w. Pacrsop 5 mr (la) B 2 ma 0,1 j 
HeSOs KuMATMICA B TeyeHHe HeCKONbKHX YacoB. Uepe3s onpeneneHHble mpd 
MEXKYTKH BpeMeHH MpOObl ruApOMusaTa XpOMaTOrpadupoBasucb Ha BOCXON4 
ileH XpoMaTorpamme B cucTeme (I). Uepes 30 MuH. B ru{pomusate xpomartorpa 
(buueckH OOHapyxXeHO uCcuUesHOBeHHe HCXOAHOrO coemuHeHUA (la) Hu nOABNeHY 
cbenunananuHa (Rp = 0,72) u coequnenus, normomatomero B y.-cb.* c R; + 
= 0,47. Boguo-cnuptospii smioat natHa c R; = 0,47 umeeT maKkcumabHd 
norsoujeHHe B y.-c—). mpH 258—260 mu. | 


IKcnmepuMeHTadbuad WedaCel bp 


* O6HapyxKeHO pH MpocmaTpuBannu XpOMAaTOrPpaMMbI B XHMOCKOMIe BpymOepra. 
866 


jPuap Omus3 (la) memoubt. Kunauenne (Ia) c 0,1 N NaOH p 
jeHHe 2 uac. He NpHBOAMT K rugzponu3sy P — N-cpasu. B THponusate xpo- 
porpaduyeckn OOHapyxXKeHO TObKO UCXOHOe 


ji Xpomatorpaduyecku (R; = 0,72 B cucteme (I). 

lean spup N (2' : 3’-us0nponusufenanenosux-5’ -Geusumocibo) rin- 
}(16) nonyyanca us (III) m Merunosoro siupa rantuna ananornuno CHHTe3y 
)). Bixog (16) 52%, T. ma. 60—63° (c paaa.). Ry = 0,91 B cucreme (1) 
i] Halizeno %: N 13,62; P 4,76 
CygHogOgNgP+3H20. Boeraucsieno %: N 13,95; P 5,14 


J Moromenue 8 y--. (96% CeHsOH): Aware 260Mr (¢ 11500). Xapaxrepu- 
fuecKand uactota B H.-K. 11,48 up. 

Puyponus (16) kucnoro& (0,1 N HeSOa) u menoubio (2 N NaOH) nporexaer 
OrHYHO ruApomMsy (Ia). 

|B ruaponmsatax xpomatorpaduyeckn oOHapyxeH rauKoKon (R;=0,37 
ructeme (I)). 


. 


eee apup N (2’ : 3’-usonponniuyenaqenosuH-5’ -Gexsudocto).1eli- 
ia (IB 

Tlonyyen ananoruyno (la) ua (III) u merumosoro scdupa nefinnna. Brixog 
) 44%. T. na. 68—72° (c pasn.), Ry = 0,93 B cucreme (I). 


Hatigeno %: N 42,2; P 4,3 
Co7Hs7OgNgP-3H20~6 Boruucseno %: N 12,8; P 4,7 


Tugponns (Is) kucnoro (0,1 N H2SOs) u menounto (2 N NaOH) npnsogur, 
; we Kak M B cuyyae (Ja) u (16), k oTmemmeHHiIo amuHoKucoTH. Jlettun 
HapyxkeH xpomatorpaduyeckn (R; = 0,73 B cucteme (I)) 

CmeliaHHbli aHruypuy 2’ : 3’-n30nponusmujenaeHo3HH-5’-Gexn3nscdocdopxHon 
SOTLI HW kO3-eHyHHa (Ila) 

K pactsopy 0,2 r (III) B 5 Ma a6c. 6ex300a “3 Ma a6c. CHsCN fo6aBmasocn 
(0 r xmopcykuuHuMuya (°). Uepes 2 vaca pacrBop dusbrposasica. K cuup- 
TY HoOaBnnocb 0,07 rcyxok Ag-comu k63-1ehunHa (1°) B 5 Mi a6c. MHOKCaHa. 
eCb OCTABIANIAaCb Ha HOUb. OcafoK OT*PUJIbTPOBbIBaJICA, YNapHBaJICA B BaKy- 
3, Macao pacrupanocs c a6c. acupom. K sdupHomy sxctpaxty (Ila) qo6aBana- 
‘b 0,1 r Merusoporo adupa rauunna. PacrBop ocTaBAJICA Ha CYTKH, yla- 
3aJICA HM XpOMaTOrpadupoBasica B CHCTeMe: N-OyTaHOJ, HaCcbIlleHHbI aMMua- 
am (cuctema (III)). XpomatorpamMa nocJie BLICyYIWMBaHHA MpOABIANAaCb OeH- 
(u4HOM. OOHapyxKeHo maTHo c Ry = 0,93; MerunoBHi sup kO3-senilnu- 
iWMHa, HaHeceHHbIi Ha XpOMaTOrpaMMYy JIA KOHTPOJIA, HMeeT Takxe R; = 
0,93. 

CmemlaHubiit anrugpuy 2” : 3’-n3zonponnsMfenayeno3uH- 5'-OeHsuu-pocopHoni 
IOThI H KO3-riHWHHa 

Tlonyyex ananoruyuHo u3 (III) u Ag-conn riuuuna. 

Anrugpuy skcTparuposBasica ScpHpOM HM BBOAWICA B peaKHHIO C MeETHJIOBbIM 
4poM dbeHusiaiaHHHa. XpomatorpadwyeckKH B CHCTeMe (III) o6HapyxKer 
rHIOBLI sup KOs-riuuniderunananuna (Ry; = 0,67). ee 


Mocxosckuli rocyfapcTBeHHbIMt yHHBepcuTeT Ilocry mao — 
um. M. B. Jlomovocoga 10 VII 1958! 
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PH3HYECKAA- XHM 


A, A. BEYEP u uneH-Koppecnonyent AH CCCP A. WH. PEPACHKMOB 
TEPMOJMHAMUYECK HE CBOHMCTBA CIIWJIABOB MEM C NAJWIAAM 


Hamu MeToJOM 2JIeKTPOABMOKYWIMX cus (9. 4. c.) Halifenbl cBoOOqHaA 9H 
rud, TemloTa WM SHTpOMMA CMelWeHHA CWaBOB MefM Cc MaJsayMenM. 
Vismepamacb 9. 2. C. Culefyloulero PasIbBaHu4ecKoro 9JleMeHTAa: 


Cu | Cut (pacnas ranorenugos) | Cu — Pd (crap). 


Meroxuka onucana Hamu pauee (’). 
B KauyecTBe 9JIeKTpOAMTa B OMHMX CilyyadX UCNOIb3OBaICA pacill 
xJlopucToro Kalua M XJIOPHCTOrO JIMTHA 9BTeKTHYeCKOTO CocTaBa, 
, pyrux —HojMctoro HaTpuA uu HO, 
ade.(G) cToro KaJiuA C MHHAMaJIbHOM TeM 


4) paTypoH napienua (oKono 590° 
| B mepBoM cylydae B 3JIEKTPOJIHT 
“a 6 1% CuCl 
aBJIANOCb elle OKONO 1% CuCl, 
TA pTropom CuJ. Kak noka3aJiM orbit 
B Culyyae MpHMeHeHuA HOMMCTHIX 
6 Jiei B KauecTBe 9JIEKTPOJIMTa yMe 
Mb WaeTcA pasOpoc u yslyuaeTca B 


IIPOH3BOAMMOCTb 3HaYeHHH 9. J. | 
gnementa. Tlostomy B OosbwMHCl 
culyuaeB HCHOb30BaICA pact 
HOMMAOB KaJIMA, HATPHA HW Meu Y 
3aHHOrO cocTaBa. | 
CriaBbt W3roTOBNANIHCh cMeL 
BaHHeM OMpejeJIeHHBIX BeCOBBIX § 
JM4eCTB MOPOWKOB MeqH H Mas) 
WMA, 3aTeEM CMeCb MpeccoBaslacb 
OTKHTaslacb IpH TemMMepatype Yt 
1000°C B TeyeHve 200—250 4 
AvasiHu3 CivlaBOB He Mpovn3sBonMs 
TOKOOTBOMbI mpefcTaBlanu cot 
BOJIb(ppaMOBble TIPOBOJIOKH JMaM 
fe Pi cise RRE ee pom 1,2 mm. Ilocme omxKura B cm. 
g BaX CBepJIMIMCb HerlyOoKHe OTBE 
THA, B HHX BCTABIAHCb TOKG 
BOJbI, H CiaB OOXKUMaJICA Ha OOE 
Puc. 41. QSuexrpompwxyujwe cut cnapop HbIX THCKaX, Kak moKasas om 
Cu—Pd. 1 — Ne, = 0,887; 2— Ney, = 0,835; Takoe CoeMHeHHe BOIHe Halex 
3 — Noy== 0,790; 4— Ne, =0,740; 5 —No,= OnbiTb! NpoOBOMIMCcb Mpu TeM 
= 0,700; 6 — Noy = 0,578; 7 — Ng, = 0,0809 parypax 600—760° C B armoch 
OUMWeHHOrO MeTaJJIMYeCKHM HaT 
em aprona. IpoyommutrenbHocTb onbita 130—150 uac., mpu strom nept 
MOCTOAHHBIe 3HAYeHUA 9. A. C. MOmyuaroTca uepes 30—40 uac. mocne Haus 
OlbITa, OLHAKO B JaJibHeliieM MOCTOAHHaA Mp AaHHO TemMepatype 9. J. 
mocuie H3MeHeHHA TeMMepaTypbl yCTaHaBJIMBaeTCA CpaBHUTebHO OpIcTpo ( 
10 uac.). 
Tlomy4eHHble Ha OMbITe BEJIHUHHHI 9. J. C. WIA KaxKOFO cocTaBa HaHOCW. 
Ha rpaduk 9. A. C.— TemMMepatypa, Mo TOUKaM NpoBOsMacb MpAMaa MH 
OTKNIOHEHHE OTJCIDHEIX BeMUMH 9. W. C. OT IPAMOW He NpepBpiaer -+ 0,5— 
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Ug B50 700 750 CF 


i. puc. 1). Tanbueitmasa o6padorka SKCHEPHMeHTaJIbHBIX JaHHbIX HaMH 
icaHa (?). yee 
‘Ha Be 2 TIpUBeNeHbI AKTHBHOCTH MeAM WM MasaquA B CivlaBax mpH Temme- 
ype 1000° K,. Hwa puce. 3 — MHTerpasbHble Tenora, cBcOoqHasd 9Hep- 
M SHTpomuaA oOOpas0BaHuA cnuaBop Cu — Pd mpu 1000° K. 

‘OTHOCHTeJIbHO ynopsaqoueHua B TBe€pJOM COCTOAHHH B cnuaBax Cu — Pd 
MecTByeT JOBObHO OOWMpHad MTepatypa (cM., Hampumep, (?~°)). Bo BcaKom 
mae, HeCMOTpaA Ha HeKOTOpble pacxoxKeHuA MexLy pesynbTaTaMu pagin4y- 
K HCCJIeqOBaTeleH OTHOCHTeIbHO TeM- 
MaTypbl yMopsaqoueHuA uw cocTaBa 
)PAMOUMBAIOWMXCA  CHaBOB, MOxHO 
YBepeCHHOCTbIO CKa3aTb, 4TO MBI B | 
MX MCC/leJOBAHHAX, MpOBORMBIIMxcH 24 
I TeMMepaTypax Bpllle 600° C, umenu Gey 


kKQN/epag-é-uin 


Puc. 2. AKTHBHOCTH Meu HM Namaqua Puc. 3. Cao6oqnan aHeprua, Tensota 
B cnumapax Cu—Pdaupu 1000°K. HW SHTpOnvA cMelWeHHA cnaBoB Cu— 
Fi ripee temee, Pa apm 1000°K: 1-AZ, 2 ADE 
HOCTb naqiaqns BN tet A Gece es AS} 
C HeyMopAOYeHHBIMM CrlaBaMH. Kpome Toro, orMeyaJiacb (°) upesBbl- 
Had MeJVICHHOCTh pollecca ynopsAyouenua B cnviaBax Cu — Pd. 
Oguaxo HW Mp BbICOKUX TeMMepaTypax HallMX OMbITOB TeHeHUMA K ynops- 
€HHIO ACHO CKa3bIBaeTCA B OTPHIaTeIbHOM OTKJOHEHHH TepMOAMHAMHYeCKHX 
KUM OT WeaIbHbIX 3aKOHOB (puc. 2 u 3), BOOMbMIOM OTPUllaTebHOW Ten- 
cmemenusa (—1780 Kkas/r-at npn Ncy = 0,65) wu cmMenmjeHuu MHHAMyMa 
NOTH CMeLIeHUA H CBOOOAHOH SHeprun B CTOpOHy Meyu (puc. 3), roe Ha6sI0- 
ICA OObIuad TeHeHWUMA K yNOpAAOueHuIo (B YKa3aHHbIx paOoTax OTMeveHa 
)PAMOUeCHHOCTH B CriaBax cocTaBa CusPd, CusPd, CusPds u CuPd, no noKa 
HalileH JaIbHUi NOpAAOK B ClwaBax C COfepxaHvem Gombe 50 at. % Pd). 
Bce xe, MOcKOuIbKy B ClvwaBaX CYLIeCTBYeT JIHINb OMXKHHH MOpALOK, M3ObI- 
ble SHTPOMMN CMeIeHHA MMeIOT CpaBHHTeIbHO MaJlylO OTPHllaTe/bHyt10 
wuuuHy (nopsqKka —0,2 9. ey/r-aT) u ca6o M3MeHsIoTCA Cc cocraBoM. Bos- 
<HO, UTO Ha SHTPOMMIO CMeWICHHA BJIMAIOT elle MH Apyrve daKTopyl. 
Takum o6pa30M, HalijjeHHble HaMH TepMOJMHaMMyeCKHe CBOLCTBA CIIaBOB 
Pd mpu 1000° K cormacyrorcaA c HamMuveM CBepXCTpyKTyp B 9THX Civa- 
mpH Oonee HH3KHX TeMMepaTypax. 
MockoscKuli rocyapcTBeHHbIli yHHBepCuTeT Tlocry nu10 
um. M. B. Jlomonocosa 29 VIII 1958 
| LWMTUPOBAHHAA JIMTEPATYPA 
mea, A. Beyep, A. WU: Lepacu mos, KX, 32, ps. 12 (1958), 2 A.M. Tepa- 
mos, A.A. Beuvep, B.A. Teftaepux, JAH, 122, Ne5 (1908) 8 A.A. Pyg- 
1k Hi, Was. cext. maaTunel, 27, 227 (1952). 4*F. Jones, C. Sykes, J. Inst. 
, 65, 419 (1989). SAH Get Silat. J. Bay Nieiw kate k,. Ji. Metals, 6).1076 
ep. Watanabe M.-Hirabayashi-s. Ogawa, Acta Cryst.,.8, 
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PHZ3HTECKAA XHMI 


®. C. IbAUKOBCKHH, H. H. BYBHOB wu A. E. WIWJIOB 


OBPASOBAHHE CBOBOJHbIX PAXMKAJIOB 
B BUMOJIEKYJIAPHbIX PEAKUMAX 
PEAKUMA MEXKAY TPH®EHWJIXJIOPMETAHOM H 9THJIJIATHEM 


(II1pedcmasaeno axademuxom B. H. Koxndpamoeeoim 16 VII 1958) 


B 1954 r. H. H. Cemenos (1) BbiqBHHyJ runoresy, YTO SHEPlHA aKTUBALl 
Q/leMeHTAapHOM peakUMH JByX MosleKyJI C OOpasoBaHHeM CBOOOMHEIX pasuKas 


R’X + YR" => R’ « -E XY 4.2 R? 


olpeseAeTCH B OCHOBHOM 9HJOTEPMHUYHOCTHIO Mpolecca. B TO BPCMA KaK aK’ 
BaUMOHHbIM Oapbep TakKHX peaKkWMh oO KeH ObITb HeOOJbIUMM. CileoBaTesb! 
CCIM BbIOpaTh TakWe COeAMHEHHA, B KOTOPbIX CYMMa SHeEPrHi paspbiBaroulM3 
cpasei R’ — X u R” — Y ue mpeBpllilaeT 3HaYMTEIbHO SHEprHuu OOpa3yroulek 
cBa3su X — Y WJM Janke MeHblille ee (T. e. mpouecc (1) 61u“30K K TepMoHeliTpa: 
HOMY HJIM 9K30TeEpMH4eH), TO peaKUMA Mexky STHMH COeHHEHHAMH O/H 
WITH C HeOONbWIOH SsHeprueH aKkTHBalluH. TakoMy ycJIOBHIO yJoBseTBOps 
B3aHMOJeHCTBHe TaslOHaKHJIOB C MeTaJOOpraHHuecKHMH CoeqHHeHHAY 
KOTOPOe OCYIICCTBJIACTCA, B UACTHOCTH, B WHPOKO M3BeCTHBIX peaklMax Bropt 
@utrura, [punHpapa. MexaHu3M 9THX peakWHh, O1HaKO, JaseKo He sce. Lh 
sep, Oxc, Toddman u [Kuibman (?-*), u3yuaBiuMe peakllMH MeTasoopral 
WeCKHX COCAMHEHHHM C ralOnJaKWaMH, Mpefnosarasu B HeEKOTOPBIX ciy4s 
BOSHHKHOBeHHe pawMKaJloB, HO MYTH UX OOpas0BaHHA OCTAaBAaJIHCb HeBbIACHE 
HBIMH. | 

MbI W3y4HJIM B3aMMOfelcTBHe TpudeHUIXNOpMeTaHa C STHIJIHTHeM, Meps 
aKT KOTOPOrO, eC/JIH OH WpoTeKaeT m0 cxeme (1) 


(C,H,)s Cer Nice (Giijsc-- Licl + GH. 


QOJIKeH ObITb, MO-BHJMMOMY, 9K30TepMHUHbIM *. OrHOocHTeibHO HeOOuIbL 
CKOPOCTh JHMepH3allMu TpU@eHVJIMeTHJIbHBIX paguKanoB (7), oOpasyromm: 
B XOfle PeaKUHH, MO3BOAa HCMOMb3OBaTb MeETOM SeKTPOHHOFO NapamarE. 
HOrO pe3OHaHca AIA MAeHTHPUKAMMM STUX PaMKaOB UM ONpeseeHuA UX K’ 
WeHTpauuM MO XOMy mpolecca. Peakuma mpoBofsuach B TOHKOCTeHHOH 11 
OupKe, MOMelleHHOH B pesoHaTop OIIP-cnextpomerpa. Tomyombubie pacrBe 
peareHTOB, pasleJieHHble MeMOpaHOH, MepeMellMBaMCcb NpH pa3s6“BaHHH 
TOHKOM CTeKIAHHOM NalouKoH. B xofe peakiuu Merogom SLIP, jelicraurenb 
OblIM OOHapyXKeHbl paluKabl, CMeKTP CBepXTOHKOFO pacileneHusA KOTOpI 
MpHBeeHHbIM Ha pHCc. 1, TOUHO COOTBeTCTBOBa CHeKTpy MOriouwleHua Tp 
HWJIMeETHJIbHBIX PalUKaJlOB, CHATOMY paHee (8). 

Ha puc. 2 npaBeqeHbl KMHeTHYeCKHe KPHBbIe H3MeCHeHHA KOHIeHTpal 
TPHeHHJIMeTHIbHBIX pafluKaoB m0 xoky peak npn —44, —54 u —f 
BugHO, YTO KOHMeHTpalluA CBOOOAHEIX palMKaJOB B TepBblii MOMeHT peakl 
IpOxOQUT Mp BCeX TeMMepaTypax Yepes APKO BbIPaxKeHHbIli MAKCHMYM H 3a’ 
nagaeT. Hucxoqailad BeTBb KPMBBIX MpecTaBlser peKoMOuHaLUI0 oop 

* Tetcreutenbuo, D(C —Cl) B (CgHs)sCCl papua 48 xxaa (5), D(LiCl) = 115 x 
(®). Torga Tenora peakunn (2) q = 115—48 — D(Li — C2Hs) = 67 — D (Li — C2Hs). Ea 
KaK MOXKHO fymatb, D(Li — C2Hs)<67 xxaa, To q>0.! a | 
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iBIIHXCA B MepBOM aKTe TpHPeHHJIMeTHBbHbIX paMKaJlOB JO UX paBHOBeCcHOli 
dHUeHTpaluu = (2(C,H;)sC- = (CsHs)3C — C(C,H;)s), Koropaa np TeMIlepa- 
7/paX OMbiTa HesHayvTebHa. Odpasopanue B nepBbiii MOMeHT peaKIlHH TDH- 
SHHJIMETHJIBHBIX PalMKaJIOB B KOHIeHTPallMAX, BO MHOFO pa3 mpeBbllatoulHx 
ABHOBeCHbIe, OMHO3HAYHO YKasbIBaeT Ha HX NepBHYHOe BOSHHKHOBeHHe. Jleii- 
‘BUTEIbHO, CCIM Obl TpueHHJIMeTHJIbHbIe paduKaNbl OOpasoBbiBaNHCb MpH IHC- 
pUvalwn rekcadeHwstaHa, mosy- 

(al0UlerOCA MepBHYHO KaKMM-Js1u60 

dyYrHM TIyTeM, TO MBI HaGwO,au 

bl MeJWICHHBI pocT KOHWeHTpaluu 
pamaxanos 0 UX paBHOBecHoro 
jiaueHuA. Crel{vaibHbIMM OMbITaMn 

JbWIO yCTaHOBJIeHO, 4TO HalHuHe 

MaKCHMyMa Ha KHHeTHYeCKHX KDpH- 

IbIX He CBA3AHO C MOBbILeHHeM TeM- 

(epaTypbl peakIMOHHOH cMecH, mpu- 

jOAAmeH K JMCCOlMaluu reKkcade- 

PMl9TaHa, TaK Kak pa3orpeB B ycu0- 

MAX OMbITa Obl He3HaYHTe/IbHBIM. 

| XapakTep KHHeTHUeCKHX KPMBBIX 

}a puc. 2 coorpercTByeT HakomuJe- 

MMIO MpOMexKyTOUHOrO MpOAyKTa B 7 9pcm. 
MOCIeMOBaTeJIbHbIX OHMOJIEKYJIAPHBIX 

beakiuax. Mcnonb3ya popmysbl, m0- Puc. 4 
MyYeHHble MpH pacuere KHHeTHKH 

akoro THMa peakUui (°), H YYHTbIBAA KOHCTaHTbl CKOPOCTH JUMepH3alluu TpH- 
DeHHJIMETHIbHBIX palukaoB (’), HWS MOMyYeHHbIX KMHeTHYeCKHX KDPMBbIX 
MOXKHO MOJCUMTaTb 3HAYeHHA KOHCTAHTbI CKOPOCTH HM 9HeprHH akTHBallHu 
} peakiwH oOOpa30BaHua payu- 
y M/n Kaos. Hecmorpi Ha TO, 4TO 
104 IPH STOM HeJIb3A U30eKATb M0- 
rpelIHOCTeli, CBASAHHBIX C OUCH 
OoubWIOH CKOPOCTbIO TepBow 
peakuuu (O1u3KOH K CKOpOcTH 
2 ———————__ repemeliuBanua _—peareHTos), 
pacueT IpHBOMT K ompeyeneH- 
HOMY BbIBOLY, TO 2Heprua 
AKTMBalMH TepBOH peakiHu 
He lpepbliiaeT 4—5) Kkal. 

| Puc. 2 TakuM oOO0pa30M, MO%KHO 
| CUUTaTb JOKa3aHHBIM, TO dJIe- 
AeCHTapHble peakiMu Tuma (1) npH mo_xXoMAMMxX SHepreTHyecKUX yCMOBMAX MO- 
“yT MpoTeKaTb C OOpasoBaHHeM CBOOOAHEIX palUKalOB C HesHayHTebHOM SHep- 
rueli akTHBalluu. 

 Oco6nlt uNTepec mpefcraBaer cybOa STHJIbHBIX paduKasl0B, OOpasoBaHHe 
<OTOPBIX CJleytyeT 43 cxemb! (2). Kak Bufo u3 TAO. 1, eqMHCTBeHHBIMM 1ra3o- 
pasHEIMM MpOAyKTaMM peaKI[MH ABAIOTCA 9TAH H STMJeH, YTO, Ka3aJlOCb Obl, 
yKa3biBaeT Ha JMCMPONOpUMOHUpOBaHHe STHADHIX pasukaloB. OLHaKO HMKa- 
KUMM XMMM¥eCKHMM CiOcOOaMH MpHcyTCTBHe B peaKI[MOHHOM CMeCH STHJIbHbIX 
pawukaloB OOHapyxKUTb He yfalocb. H3pecTHO, YTO STHbHbIe pauKavbl, 
oOpasylollMeca B pacTBope, pH TeMNepaTypax, OM3KUX K KOMHATHOM, OTPbl- 
BalOT ATOM BOMOpOa OT yrleBOOpOAHOrO pacTBOpuTeIA C OOPasoBaHHeM 9TaHa. 
B pacTsopax apoMaTH4eCKHX YIIeBOLOPOAOB STHJIbHbIe paluKa/bl NpucoesH- 
HAIOTCA K MOJI€KYJlaM paCTBOPHTeIA, NpHYeM KONHYeCTBO 9TAaHa YMeHbIllaeTcA 
10), Ecam 2Ke B BbIOpaHHbIX YCOBHAX HMeeT MeCTO AMCHpOomopuMoHUpoBaHnHe 
THIbHBIX PalUKaJOB, TO OMHOBPeMeHHO UM JarKe C OOMbIWel CKOPOCTHIO NOKHA 
{ITH HX peKOMOMHalluA Cc OOpasoBaHuem OyTaHa (”). B HawiMx onbiTax mpl 
IpOBeeHHU peaKUMM B MeveHHbIX LeHTepHeM pacTBOpHTeAX (C,DexGgHsCH.D) 
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oOpasyIOUlMHCA STaH OKasaJiCA JlerKHM (macc-cneKTpaJbHbIM aHaiu3). Kon 
yeCTBO BbifeAIOUerocA 9TaHa OKAa3aOCb OMMHAKOBbIM IIPH MpoBeeHU 
peaklluu B JleKalMHe, TOuyoue, OeH307e U B OeH30Me C OOaBKOH aHTpalleH 
ru cbakThl, a Take OTCyTCTBHe B NpOykTax peakWwu OyTaHa, 3acTaB/A10 


Aveo wm ay 


PearenTH B Mow-10* Tlpogzyktpl B mos-104 
[C2H4]/[C2He] 

eer acrL  (Kora.cel| Ge, CH, | (CoHs)Ca 
Ben3o0a1 9,33 8,0 0,55 1,85 0,3 
10,5 4,0 0,36 1,10 0,32 
LOR5 2,0 543) 0,60 0,22 
42.6 24,90 Ais 3,00 0,44 
412516 42,6 A) tl? 2,70 il i: 0,41 
1 2nG 11,6 A OZ 2,44 0,42 
21,4 alee 3) 1,68 6,03 0,28 
21,4 18,5 1,40 0,83 0,24 
eKaJIHH COwd: Opel On22 Ono 0,29 
” 6,4 8,5 0,20 0,64 0,4 0,34 
8,1 Sa 0,83 0,90 0,43 O45) 
213 10,0 0,56 So 0,30 
1055 20,0 0,60 1,80 al 40) 0,33 
Dee 20,0 Le) 3,05 0,38 
Ge 20,0 0,22 0,70 Ones 
18,0 PAA 0,86 DED 0,34 
SA0 DAL 0,90 335 1K0) 1,6 0,29 


IIpHATH K BbIBOAY, YTO CBOOOMHHIX STHJIbHbIX palMKaJIOB B pacTBOpe B H3y4ae 
MOH peakIIMH He OOpasyetca. O6bacHeHve STOMY MOXKHO HCKaTb B TOM @bakTe 
4TO, KaK HeJaBHO Oblio moKa3aHo (4), MOJIeKYyJIbI JIMTHHAIKMIOB B pacTBOpa? 
OOpasyloT Mexkly COGOH KOMMVIeKCbI 3a CUeT TaK Ha3bIBAeMOH JIMTHeEBOH CBA3H 
Bo3MOxKHO, YTO OOpasylolIMlicA B XOfe peaKIMU STHJIbHBIM payuKadl OcTaeTCs 
CBASAHHbIM B KOMIWIeKCe HW pearupyeT C OOpas0BaHHeM TOJIbKO 3TaHa HM STMIeHA 
MoxHO npeANONOKUTb Cyesyrolulyio THuMmoTeTHueCKy!O CXeMy: 


(CeHs)s CCl + LiC,;H; eee -LiC,Hs Su (CeHs)3 Ec oS ere + CoH;- : “Li — CoHs; 


: Rae a l CaHe; 
C2H;:--Li— C,H; > C CH.CH3 — CHe 
ere 
H.C « Li 1 


Li + (CsHs)3 CCl > LiCl + (CgHs5)sC- 


Boubliee KOMMYeCTBO 9TAHA M10 CpaBHeHUIO C 3TUJICHOM BO3MOXKHO CBA3aHC 
C NOOOUHBIMA peaKUMAMH STMIHTHA C MpOkyKTaMH MepBu4HO peaKuun 
TlevicTBuTeIbHO, ObWIO OOHAapyxKeHO, YTO STHJUTHH JIerKO pearupyer C OTMeAbHC 
NPHPOTOBJICHHbIMA TpHeHHJIMeTHJIbHbIMM pafliKaslaMH C BbINeIeHHeM 9TAaHe 
(10-BAMMOMy, peaKIMA MeTaslIMpoBaHua). Kpome Toro Oplio nmoKa3aHO, 4T¢ 
MPM NpoBeseHHu peakiuu TpueHHIXJOpMeTaHa C STHJWIMTHEM B MpHCyTCTBHE 
3apaHee O0aBsIeHHOrO STHJIeHa HMeeT MeCTO efO 4aCTHUHOe MOrMOMeHHe, TC 
TaK%Ke MOKeT BIIMATb Ha COOTHOIMeHHe 3TaHa MW 3THJeHa. 

H3 pesyibraTos, mpMBeyleHHEIX B TaOm. 1, cekyeT, YTO TOMBKO HekoTopas 
yacTb (1pumMepHo 20%) TpudeHHIMCTHIbHBIX pawukKanoB OOpasyer rekcadeHu: 
aTaH. OcTasbHble palukaJIbl, 10-BUMMOMy, B3aMMOJelicTBYIOT C 3THJIbHbIME 
paMKaJlaMH (BO3MOXKHO, B KleTKe) C OOpas0BaHHeM MpOAyKTOB UX CoeqMHeHusS 
MH fucnponopiMounpowanua [(CeHs)sC —CeHs, (CeHs)sCH, CeHal. 

Mbl He CUuITaeM BO3MOXHBIM B HacTosilee BpeMA pacnpocTpaHaTD TIOJLY eH: 
HbIH pesybTaT 06 OOpasoBaHHU paluKasOB B U3y4aeMOli peak Ha BCce peak- 
UMM TalOvJaKWJIOB C MeTasOOpraHMyecKHMM CoeHHeHHAMU. He ucKsioueHo, 
ITO B H€KOTOPHIX C/ly4¥aAX MOMKET MMeTb MECTO MONeKYJIAPHBI WIM rereponu- 
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MueCKHH MeXaHH3M Mpolecca. OqHako HyxXHO yuNTBIBaTb, uTO OTCYyTCTBHe 
aNHKaIOB B pacTBOpe MPH NOMOOH‘IX MpoOlleccax, Ha KOTOPOe HMeIOTCA HeKO- 
‘opble yka3aHUA, MOET OObACHATLCA UCUeSHOBEHHEM PaluKaOB MIpH peaKMAx 
3 KJl€TKe PpacTBOpHTeA (AUMepusalluA M AUcCMponoplMoHUpoBaHue) uAU TIpH 
iX BHYTPHKOMIWI€KCHOH peakUMM, NOLOGHO TOMY KaK MBI mpelomaraem 970 
IA STHJIbHOTO payuKasa. 


VncratyT xumMuueckoH u3uKku Tloctynuao 
Axajemuu Hayx CCCP 12 VII 1958 
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Jlonrnann Akanemuu nayk CCCP 
1958. Tom 123, Ne 5 


PH3HYTECKAA XHMH. 


A. TL. )KJJAHOB, A. JI. KAPTY)KAHCKUHH, H. B. PbDKKOBA u JI. H. LIYP 


COXPAHAEMOCTb CKPbITOrO H30BPA)KEHNA 
HW UYBCTBUTEJIBHOCTH B AQEPHbDIX ®OTOIMY JIBCHAX, 
CEHCHBUJIN3HPOBAHHbIX TPHITAHOJIAMHVHOM 


(ITpedcmaezeno axademuxom A. IT. Buxoepadoeoim 17 VII 1958) 


Kak 6puio moKa3aHo B (17%), o6pa6orKa TpHaTaHoaMuHHoM (TOA) szepHpl 
(oTO2SMY/IbCHH MOBbIWAeT HX UYBCTBUTeIbHOCTh K JIKOObIM WaCTHIaM, B TO 
yvclle K pensTaBucTtcKuM. IIpopeyenHoe Hamu (*) uccHeqOBaHHe MexaHH3M 
ceHcnOususupyroulero elctsua TOA npuBeio K BbIBO,y, YTO MpH peakuK 
TOA c AgHal B aMyJIbCHOHHBIX KpHCTaslax Ha WeHTpaxX U4YBCTBUTebHOCT 
oOpas3yroTea cyOleHTpsl Ag, Take Ke, KaK Ip JlelicTBHH, HalpuMep, HMIyJIb 
HbIX 3acBeToK. IIpeppatleHve CyOleHTpOB B WeHTpPbl NPpOABJeHHA pH MocH 
TytOlleM JelcTBMM YaCTHIL MpOMCXOLZUHT CO 3HaYHTebHO OoubIueH scdbdekTH 
HOCTbIO, ¥eM OOPa30BaHHe TaKHX WeHTpOB B OTCyTCTBHe cyOeHTpos. SlosTox 
MOXKHO OplwlO ORKMAaTb YMCHbIMeHHA perpecCHH CKpbITOrO H300paxKeHuA, T. 
Oobileli CTaOMIbHOCTH BO BpeMeHH TeX WeHTPOB, KOTOpble OOpas0BaHbl MOC, 
ceHcuOun3aluu TOA. Jlanee, mockoJlbKy CaM CyOMeHTpbl TakxKe oOONayas 
U3BECTHOM CTAOHJIbHOCTbIO, MOXKHO OblWIO ORKUAaTb, YTO NPHpOcT uyBCTBUTEe 
HOCTH 9MYJIbCHM Hocie ceHcHOumu3anwHu TOA OyleT coxpaHATECA B TeveH! 
HeEKOTOpOrO BPeMeHH, YeM YaCTCA CHH3HTb MaleHWe YYBCTBUTebHOCTH (Ju 
AJePHbIX 2MYJIbCHH OOBIMHO JOBOJIbHO 3HAYHTeJIbHOe) Ip XpaHeHuu 6e3s 9KCH 
HMpoBanud. Hakouell, U3BeCTHad M3 JHTepaTypbi (°) CnocoOHocTb cy6ileHTp 
B HeKOTOPOH cTeMeHH JONOMHATD [pyr Apyra BO BpeMA XpaHeHHa, oOpas’ 
WeHTPbl MpOABNeHMA, MOryia Obl MpHBecTH K HekKelaTesbHOMYy pocTy Byaa 
Ilpopepka 9THX addpeKTOB Ha ONbITe, He FOBOPA yxKe O NpakTHYeCKOH MOb! 
Oblia Obl CyWlecTBeHHa JA MOATBepxKMeHuA BHIBOJa 06 OCOpas0BaHHN cyOue 
TpOB pv cexcuOunn3salun TOA. Huxke mpHBoyatca COOTBeTCTBYIOMIMe 9KCI 
PHMeCHTAJIbHbIe Pe3yJIbTATbI BMECTe C Pe3YJIbTATAMH OMBbITOB, MMeBINMX Ile: 
BbIACHHTb OTJeJIbHbIe WeTaIH MeXaHH3Ma ceHcHOnM3anuu TOA. 

ONbITEI MpoBeyeHbl Ha HECKOMbKUX HOMepax 2MysbcHu Tuna P (HUKOL 
OOJLYYEHHEIX PEJATHBUCTCKHMM JJICKTPOHAMH, MpH XpaHeHHu UX B XONOMMA 
Huke (TeMiepatypa 5—6°, OTHOCHTebHad BMAKHOCTh ~ 50%). Uactb ope 
WOB Kax%KLOrO HOMepa SMYJIbCHH Nocme ceHcnOunM3saluu TOA cHauana oOsmye 
ach W 3aTeM XpaHWlacb pa3/IMUHble CpOKU (JIA UcClesoBaHHa perpecc 
CKpbIToro us0OpaxkeHuA), ApyraA vacTb CHavala XpaHHlacb pa3JIMUHble cpo 
M 3aTeM OONyualacb (JIA UCCeEOBaHUA COXpaHAeMOCTH UyBCTBUTebHOCTI 
KpOMe TOFO, Aid CpaBHeHHA BO BCeX ONbITaX HMeUCb OOpasilbl TO xe SMY/ 
CMH, He CeHcHOuMsupoBaHHoH TOA, xpaHuBiimeca u oO yuaBlumeca B Te 3 
CpOKH M B Tex xe ycloBMAX. I]poaBmeHve BCex SMyJIbCHM OblO CTaHapTHBl 

B tan. 1 npwBefeHbl Januble O perpeccHH H COXpaHAeMOCTH JIA ABYX E 
MepOB SMYJIbCHH, MpHuem AIA OfHOH U3 HUX — pW AByX KOHIMeHTpalu 
TOA. B cormacum c Halu mpexHumu JaHHbimu (1, 2) yBennuenne Konly 
Tpauun TOA He faeT CKOMbKO-HHOyAb CylecTBeHHOrO Mmpupocra mmoTHOC 
Cilea, HO yBeJIMYMBaeT Byalib. OOpalllaeT Ha CeOA BHUMaHHe HeKoTOpHIit (~10' 
MpMpOcT IWIOTHOCTH Cyleqa BO BpeMA XpaHeHHA, OLMHAKOBHIi npu oOmyueH 
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70 M mocie xpaHeHua; ero CnelyeT npunucaTb neperpynmupoBKe cy6ueHTpos, 
Tak 2 KaK M NOCTeMeHHbIH, XOTA M He OUeHb 3HAYMTeMbHBI poct Byan. JlaH- 
-HBbIe O MIOTHOCTH Cilefla B OOpasilax, He CeHCHONIMsupoBaHHBIx TIA, apnatorca 
OPHeHTHPOBOYHBIMH, Tak Kak IIpH XpaHeHMM perpeccua CleqOB M UYBCTBUTeMb- 
HOCTH BbIpamKaeTcA He TOJbKO B YMeHbIVeHHH MJIOTHOCTH CuIeOB, HO TaKxKe HW UX 


Ta6Oauna 1 


T]noTHOCTh calefa (4ucHO sepen Ha 100 u) wu Byanb (yucno 3epen Ha 1000 us) 


Cpoku xpaHeHua 


4 5 0 aH. 10 (um 18) 4H.* 30 aH. 90 aH. 
g & BapHaHTpl 1 u2** BapHanuT 4 BapHauHT 2 BapuanT 4 BapHanHT 2 BapHaHT 2 
g mS SS ||. a ee Sa es a ae Se 
Paitin 
2 Sa NOTH, | Byab | MOTH.) ByaJIb} MOTH.) Byanb | NIOTH.| Byanb | nOTH.| Byanb | nnOTH.|/Byanb 
3642) 0 | 3242) 1,7 (31) | 1,4 (82) | 4,6 (27) A169 CAD) lp abs Her | 2,9 
CJIEOB 
2 |61+-2| 2,0 |644+2] 1,5 [6542] 1,8 |6742] 2,4 [6742] 2,5 |68+2/2,0 
6 |63-2] 4,7 |65-+2 | 3,3 [66-42] 4,0 |68--2| 4,7 [69-2 | 5,5 | 66-4216,8 
24! 0 | 34-2) 2,4 (33) | 41,5 (33) | 2,0 (30) | 2,0 | (80) 1,9 a _ 
4,0 |694+4 | 4,4 |65+3 |] 2,7 |69+2] 4,4 |67-+-3 | 3,2 — — 


) 2 | 65-42 
————————EE 
Cpok xpanenua 10 gue oTHocuTca K smMysbcnu 3642, cpok 18 qHeii— xk smysbcnH 


Bapuaut 1 — xpaHeHue nocae oOmyyeHHa, BapvaHT 2 — o6ly4eHHe MOcIe xpaHeHHa. 


YNCa HW JWIHHbI; MOITOMY OTHICKaHMe CJleOB OCTaTOUHON JMMHbI He BCerfa 
BO3MOX%KHO, a JaHHble, MpefCTaBeHHble B 9TOM HM CyeLyIOWMX TaOIMMax, OTHO- 
CATCA K COXpaHMBUIMMCA uacTam cnefoB. [lpaxTuueckH BaxKHbIM BBIBOJOM H3 
Ta0. 1 ABAAeTCA NOHaA COXPaHAeCMOCTb VYBCTBHTEJIbHOCTH H CKpbITOrO H300pa- 

“XKeCHUA y SMyJIbCHH, CeHCMOMNH3NpOBaHHEIx TOA, B npefemax HCCeqOBaHHbIX 

-CpOKOB XpaHeHuA HM TOUHOCTH H3MepeHH. Oro cBolicrBo TOA crTomb xe Cyule- 
CTBCHHO, Kak M ero CeHCHOMH3Npytiollee MeHCTBHe. 


Ta6nmuna 2 


TlnorHoctb cuena (uncno sepen Ha 100 pu) H Byanb (4ncIO 3epen Ha 1000 23) 


Cpoku xpaHeHHa 


0 aH. 30 TH. 90 aH. 
Buy, o6pa6oTKu BapHauTpl 1 u 2 BapHantT 1 BapHaHT 2 BapHaHT 2 
NVJIOTH. | BYaJIb | MJIOTH. | BYaJib MMOTH. | BYaJIb NJIOTH. ByaJib 
= ; i : 
Be3 o6pa6orKu 324-21 deal CT) |. 71.9 1°29) |. 132 HeT 269 
CJIELOB 

Kynanve B 2%-m TOA 61+2 | 2,0 67-42] 2,41 [6742] 2,5 | 6842 | 2,0 
To xe c MOCueAyIOULMM BbIMbIBa- 

_ quem TOA 63-42 | 2,2 66-2] 3,6 6342] 3,3 | 6042 3,9 
To xe c KynaHuem B 1%-m NaNO 

mocuie nee P ; 6342] 2,3 |624+3} 2,7 |6442] 2,5 68+3 | 2,0 

Kynanue B 1%-m NaNOs 32+3 | 2,4 | (83) 45 8u1) (Bole) fh, 2 (80) 2,9 


B ra6. 2 npuBeleHb! JaHHble B MO/TBepxKeHHe PaHee C/leaHHOrO BbIBOMAa 
(‘), uro ceucuGumusupyroulee Aelicrsve TOA He cBxa3aHO C MIpHCyTCTBHeM ero 
B 9MYJIbCHH BO BPeMA OONYUeHHA H, B YaCTHOCTH, He CBASAHO C aKIlenTHpoBa- 
HVMeM Traloua, Bbilemsiouleroca npu paguouuse AgHal, sonpexu MHeHuio JIe- 
mepca (°). 3HauvTebHBI MpHPOCT UYBCTBUTeMbHOCTH, OTCYTCTBHe PerpeccuH 
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H XOpOllad COXpaHsAeMOCTb, KaK MO%KHO BHJeTb, He H3MCHAIOTCA IPM BbIMbIBA 
Hunuu TOA u3 SMyJIbCHM JO OO yYeHHA; HaMpOTHB, BBeJeHHe B IMYJIBCHIO NaNO,, 
M3BeCTHOTO B Ka¥ecTBe XOpOlllero akllelTopa rasloufla, He yBeIMYHIO YyBCTBH- 
TebHOCTH MH COXpaHAeMOCTH UM He yMeHbMIO0 perpeccuv. Manoe BIMAHME BbI- 
mMplBaHua TOA Ha pocr ByaJH Mp XpaHeHuM NoKa3blBaeT, YTO C MOMeHTAa o6pa- 
30BaHMA CyOlleHTpoB npucytcrsue TOA B eMy/IbCHM He MMeeT CyllecTBeHHOr 


3HaueHHA, WH MocMeyrolulee U3MeHeHHe CBOHCTB 3MYyJIbCHH CO BpeMeHeM onpeyle-: 
JIA€ETCA WMMeHHO HaJIMUHeM cyOWeHTpoB B ee KpUXcTaJax. 


TaOauna3 


IInornoctb caeya (ui no 3epen na 100 u) uw Byamb (4uc0 sepeH Ha 1000 uy?) 


Cpoku xpaHeHHA 


0 aH. 18 oH. 30 WH. 


Bum ConcuGa mupanaE BapuanTbl 1 wu 2 BapHanT 1 BapHanT 2 BapuHanT 4 BapHaHT 2 


eo ByaJlb nto H. | ByaJIb naorH.| BYyaJIlb nore. | By 4aJib nzoru.| BYydaJIlb | 


Bes cencu6nausauun | 344+2] 2,1 | (33) | 1,5} (33) | 2,0 | (80) | 2,0] (30) | 1,9 | 
Kynauve B 2%-mM 
TOA ‘ 65+2] 4,0 |694+4] 4,4 |/6543] 2,7 |69+42| 4,4 | 6743] 3,2 


Kynanve B. 2%-m 
TOA, HeliTpas30- 
BaHHomM HNOs go 
pH 7 * 7 )g525) 8)Be| 46428 | o19;5' | 49k eI8 4 40H S aie | 4049 1,2 


Kynanwe B 2%-m 
TOA, HeliTpamm30BaH_ 
Hom HOOC-COOH 


yo pH 7 4444] 6,4 |4644] 9,5 |48+3] 8,0 [4342] 6,4 |46+3] 8,9 — 
Kynanue sp NaOH | 
(pH 9) 43+3)| 10,4 | * 13,3 |47+3] 4,4 | * 12,9 |384+3] 6,3 | 


* Cyleqbl UMeIOTCH, HO pasvMUaIOTCA C TpyfoM Ha (oue ByavH. 


Tlanuple Ta6m. 3 NOKasbiIBaloT, UTO yMeHbiWeHuve wWemounoctH TIA (q06aB- 
JieHHeM KMCJIOT, He pearHpyroulux c AgHal) cuuxaer ero cencuOumu3up yrolltee 
leHicTBMe, KaK OTMeuaslocb paHee (*), HO m0-MpexkHeMy OGecneunBaeT xOpolty10 
COXpaHAeMOCTb CKPbiToro u300paxKeHHA HM UYYBCTBUTebHOCTH. ITO OsHayaer, 
4TO MpH Ooulee HU3KHUX 3HaveHHAX PH pe3ybTaTOM JelicTBua TOA Takxe sB- 
JifeTCA OOpasoBaHve MPeHMylleCTBeHHO CyYOIMeHTpOB, a MeHbIUMH mpupocr 
UYBCTBUTEJIbHOCTH JOJKeH OLITb MPHNMCaH, TlaBHbIM OOpa3soM, YMeHbIleHu10 
uMCJla KPHCTaJJIOB, B KOTOpbIxX peakiua c TOA mpuBela kK OOpa3s0BaHuio cy6- 
IeHTpOB. He3HauviTeJIbHOCTh perpeccHH B 9MYJIbCHH, OOpadoTaHHOH NaOH 
(o6mayaiouluM Tem xe pH, urou TOA, no He ABIAIOUIUMCA, B OTIMUHe oT TOA, 
BocctaHoBnteiem AgHal), sacraBideT MpeANOOKUTb, YTO H B 9TOM CuIyYae 
oOpasyiorcA CyOMeHTpbl KaK pe3ybTaT NOCMeOBaTeMbHBIX MpeBpalenult 
AgHal — AgOH — Ag,O — Ag. Bo scaxom cayuae, NaOH, xax u TOA, He 
BIMAeCT Ha MpOllecchl, MpOMCxoOLAuMe Np OOYYeHHM MW NpOABNeHMA 9MyIbCHH, 
Tak KaK pesyibTraT felicrsua NaOH He MeHaeTCa MpH BbIMbIBAHHM ero U3 
SMYJIbCHH JO oO6syyeHua (4). 

OcHoBbIBasich Ha paHee C/lelaHHoM (?) BbIBOJe O NPHHWMMMaIbHOM CxOscTBe 
CeHCHOMIMsupyiollero Jelicraua TOA Ko BCeM BHJaM U3lyueHUA, MbI MocTa- 
BHJIH OMbIT MO MCCeOBaHMIO perpeccuu JIA 3aCBeTKH MaJIOM MHTeHCHBHOCTU 
WWMTebHOCTbIO 45 cek. Onbir Oli MocTaBsleH Ha TOM %Ke SMyECHM U MO TOM 
*Ke CXeMe, UTO B Tad. 3. IIpu cpoKkax xpaHenua Jo 30 Hel perpeccua Oba 
CTOb He3HaYMTebHa, UTO He MOMa ObITh HalexKHO YCTaHOBsJIeHa axKe B KOH- 
TPOJIbHOM (HeOOpaSoTaHHOM) O6pasile; STO BNOMHE THNMYHO IA 3acBeTKH OoVIb- 
oH uuTetbHocTU (*). IIpu 75-tHeBHOM xpaHeHuH OTMeyeHO 3HauNTeNbHOe 
MaCHHe CBeTOUYBCTBHTeIbHOCTH (MpHMepHO BABOe TO MWIOTHOCTH No“epHeHUA 
1,0) KoHTpombHOrO O6pasila, SKCIOHMpOBaHHOrTO JO XpaHeHusa, mMomHOoe OTCyT- 
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cTBHe Takoro MaleHHA y OOpasila, cexcuOuiusupoBaHHoro TOA mnpu pH 9, 
M HeKOTOpoe Nafenue (~ 20—40%) y o6pastos, ceHcuOuu3upoBaHHBIx Heli- 
TpamusoBpaHHbiIM TOA win NaOH. Stu pasimuua B MeHee oTueTMBO cbopme 
MOryT Obirb yCMOTpeHE! M B Tadm. 3. Ha oOpasilax, xpaHuBuIMxca 20 9KCNOHU- 
POBaHHA, MaseHWe CBeTOUYBCTBUTEbHOCTH ObIIO MeHbIlle HW OTUCTMBO BBIABH- 
noch (~ 25%) mMuIb WIA KOHTpOMbHOrO OCOpasita. 

TakuM 06pa30M, H3102KeHHbIe OMbITHI MOKa3bIBaloT Hanuane y TIA He Tomb- 
KO CeHCHOMIMSpylolero, HO HM cTaOumMsupyrollero TelicrBua, B NOJHOM Co- 
rilacuu C MpefcTaBseHHeM O MeXaH¥3Me ero B3aHMOeHCTBUA C KpHcTaaMu 
(POTOSMYJIbCHH. 


Payuesbid uuctuTyT um. B. I. Xaonnua Ilocrynu10 
Axajlemuu Hayk CCCP 12 VII 1958 


UWHTHPOBAHHAS JIATEPATYPA 


1A.TL. Kaanos,A.Jl.Kapryxauckuit, H.B.Puxxosa, .U.U yp, 
KypH. Hay4uH. 4 MpuKs. Potorp. uw KHHemaTorp., 3, 53 (1958). 2? A. Tl. Kaauos, A. J, 
Kaptyxauckul,W.B. Pu xxkosa, JI. HY. Illy p, WAH, 118, 744 (1958). 3 K.C. 
Boromounos,HW.A.Pyauukaa,A.A.Cupotuuckaa, KypH. Haydn. 4 IpHka. 
q@otorp. u KuHemaTorp., 3, 52 (1958). 4*A.T]. Kaauos, A.J. Kaptyxauckalt. 
WM. B. PuxxKosa, JI. VW. Uy p, tam xe, 3, Ne 4 (1958). & P.C. Burton, Photogr. 
J., 86B, 62 (1946). ®P. Demers, J. Hebert, Sci. Ind. Photogr., 283A, 304 (1952). 
“A. JI. Kaptryxauckud, KypH. HayuH. u mpuKa. cbororp. u KkuHematorp., 1, 321 
(1956). 
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Jloxxagn Akagemun nayr CCCP 
1958. Tom 123, Ne 5 


PH3HYECKAA XHMHA 


A. HW. KYPHJIEHKO, H. B. KYJIbKOBA, B. E. OCTPOBCKHH 
u M. HW. TEMKHH 


BJIMAHWE IJIEKTPOOTPHIULATEJIBHbIX IJIEMEHTOB HA 
KATAJIMTHUECKOE JEMCTBHE CEPEBPA TIPH OKMCJIEHHH 
ITHJIEHA 


(ITpedcmaeaeno axademuxom A. H. Ppymnunom 21 VII 1958) | 


{Ipotecc KaTaJIMTHYeCKOrO OKHCJICHHA STHJICHA B OKHCb 9JTHJIeHa 
CoH, + Ifo Oz ae C,H,O (1) 


OCylecTBIAeTCA Ha NWOBepxHocTH cepe6pa mpH 200—300°. Maspie WoOapKu 
coeMHHeHHH XslO0pa MOBDbIMAaIOT CeJIEKTHBHOCTh KaTasIM3aTOpa, T. e€. YMeHblllaror 
OTHOCHTEIbHYIO POJIb HEKelaTeMbHOH peakIlMH 


CoH, + 302 == 2CO. + 2H,0, (2) 


He CHH2Kaad CTeleHu mpeppatiieHua sTMIeHa. HeckonbKo OObUIMe KOMMUeCTBA 
X0pa BbISbIBAaIOT OTpaBsleHHe KaTasMsaTopa ('). Berpeyatorca yKa3saHHa 06) 
aHaJlOrHyHOM Jelicrpuu ceppi (1,2). Marepec, KOTOpbHIM NpeACTaBJIAIOT STU SABUJIE-| 
HUA JIA TeOPHH UM NMpakTHKH KaTaH3a, mOOyAM Hac MCCeLOBaTb UX Oosee} 
TIOJIpOOHO. 

IJpumMeHapuiadca MeTOJMKa KHHeETH¥UeCKHX H3MepeHH omMcaHa paHee (%). 
ONbITHI MPOBOAMINCbh B MpOTOUHO-LMpKYyAWHOHHOM ycTaHoBKe mpH 1 aT.) 
uw 218°. OrumeHo-Bo3slyluinHad CMecb, MOcTynaBlad B WHKI, Cosepxama 2,5 +- 
+ 0,2 o6bemH.% C,H,. Wpumensanucb oObeMHbIe CKOPOCTH MpoOTOKa OKOJIO} 
1500 uac; creneHb mpeppatienua C,H, Ha cepeOpe 6e3 200aBoK Cl u S cocras-; 
aaa 50—60% or mponymeHHoro. Konwentpanua COz u C,H, onpenenanacn) 
¢ TouHOCTHIO ZO 0,05 o6bemH.%, C,H,O — go 0,01 o6bemH.%. 

B jonomHeHve K IpHMeHABLUMMCA Mpexkye (*) CpeqcTBaM OWHCTKH peaKkIlu-} 
OHHBIX Ta30B JIA YaleHHA CleqOB OpraHwHuecKHX COeMMHEHHH Cepbl BOsTyX 
mpomyckasica uepes TpyOxy c ZnO npu 400° (*). 

IIpumMeHauch COeHHeHHA Cepbl, MeyeHHbIe pawuousoTonom S*°. Sto mo3Bo- 
JIMJIO OMpeeIATb BeCbMa MaJIble KOJIMUeCTBa Cepbl H HaOMIOLaTb MUPpalturo) 
cepbI B KaTamu3atope. MeroyuKa NpHroTOBMeHHA H WO3HpoBKH HeS G6puia cxomHa| 
c onucanHon (°). Lia onpetentenua S HaBecKy paCTBOpAJIM B a30THOM KuCuOTe, 
cofepxapiueh H,O,, 3aTem nomyuanu ocaqoK BaSO,. PaaqvoaxTupuocth BaSQOa| 
U38Mepslacb B ClOe HaCbIleHHA TOPIWeBbIM CUeTUHKOM. | 

Katalu3aTopoM ciJlyxKuIO ryOuaToe cepe6po, nosyseHHoe TepmMuuecKuM| 
pasjiomxenvem AgeCOs B TOKe STHIeHO-BO3qymHOH cMecu. IlopepxHocTh KatTa-| 
JIM3aTopa M3MepAJiacb 10 HM3KOTeMMepaTypHOH afcop6uuu asora. Bonpmaa 
YaCTb OMbITOB Oplla MWpoBeyeHa C 3epHaMM CepeOpa, HMeBIUMMU yeMbHy10 nO-| 
BepxHocTb oKo0 | m?/r. [[pumMenaiucb TakxKe Ta6meTKH 5 X 3 MM Cc yfenbHOH| 
nopepxHocTbio 0,3 m*/r. Ta6erKu, B OTHUMe OT 3epeH, CosepxKaNN cneqEl 
Xul0pa, BBeJeHHOrO Mp M3roroBseHHH. | 
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| AKTHBHOCTb KaTasM3aTopa 6yjleM XapakTepu30BaTb KoHCTaHTOti CKopocTH 
eakuHH (1) %,, BEINHCIeHHOH mo ypaBHeHHio (°): 


ay ky [CoHa} 
@1= 1GH,0] + 0,3 10s] * (3) 


‘Me w; — CKOpOCcTh peakIun (1), usMepsemaa OTHOIeHHeM O6beMa C,H,O B Mi 
mpu 0° u 1 atM., oOpasopaBuielica 3a 1 cek., K mMOBepxHOcTH KaTanM3aTopa 
3 KB. MeTpax. CeJIeKTMBHOCTb S$ ONpesleNAeTCA OTHOMIeHHeM CKOpocTH peakIWMH 
J) K cymMe cKopoctef peaxuuit (1) u (2). 

Buayane ObWIM MpOBeeHbI OMbITEI C TaGNeTHPOBAaHHbIM KaTaJIH3aTO poM, 
8 KOTOpBIX HS HenpepbIBHO AOOaBIAICA B TeueHHe 20—30 uac. K peakIMOHHO!t 
Mech. Kontentpatuu H,S Bapbupopaiuch B pa3sMUHBIX onbirax or 0,1 20 
30 mr/m®. Ha6mtoganocb He6ouIbUIOe MOBbIWeHHe aKTHBHOCTH KaTaJIM3aTopa 
Ha 10—20%) mocie mofauu Ha Katanusatop or 3-10 yo 5-10~4 ar.% S (no 
pTHOWeHHIO K Ag). STO compoBoxJamocb pocTroM cejeKTHBHOCTH oT s = 0,70 
{0 s = 0,77. Hesapucumo or KonentTpainu HS B ra30Bol cMecu, mocme noqaan 
ia KaTalMsaTop KOuIMYeCTB Cepbl MopagKka 10°? aromn.% oKucmeHue STHMeHA 
1ouTH mpekpamaerca. IIpu sToM Ha NepBbIX MO xomy raga TaOeTKaXx NOABIA- 
OTCA TeMHbIe NATHA. Pa3yembHOe MCMbITAHMe KaTaIMTM4UeCKOM aKTHUBHOCTH 
p0eB CepeOpa Mo0Ka3sal0, YTO, HECMOTpA Ha OO/bUyIO WHHelHYIO CKOpocTb 
ra3OBOH CMeCH B IIPOTOUHO-IMpKYJIAWHOHHOHM cucTeme (oKom0 | M/ceK. B 30He 
peakIlM), MpeMMYIIeCTBeEHHO OTPaBsAIOTCA MepBble NO xOky rasa TaGwerKH. 
MsMepeHuA pafvOaKTMBHOCTH TaOsleTOK MOATBepAMIM 93TO MU MOKa3aiu, 4TO 
sepa, TlepBOHauaIbHO 3aXBa¥eHHaA HapyXKHOM MOBePXHOCTbIO TaOseTKH, B 
WCJIOBHAX TMIpOBeeHHA peakUMM MurpupyeT BrvlyOb. OTHM MOXKHO OObACHUTb 
Me/WIeHHble W3MeHeHHA aKTMBHOCTM M CeJIeKTHBHOCTH KaTaMsaTOpa, HaGs10- 
MaBliuecd mocje mpekpaleHuaA nofgaun HeS B peakIHOHHyt10 CMeCcb. 

i Jin JOCTH2xKeHUA PaBHOMepHOrO pacmpefeseHHA Cepbl MO MOBepXHOCTH 
DbWIM HCMOIb3OBaHbI Clef yIOulWe MeTOIEI: 

| 1. SepHa cepe6pa pasmepom 0,1—0,2 mm o6paOaTbiBaIM B «KHNAULeM C10e» 
LepOBOMOpOOM mp KOMHAaTHOH TemMepatype (mpu 218° 3epHa cuHMMamucD). 
| 2. Ocaxamm copmectHo Ag,CO; u Ag.S c mocnefyrouleH mpombiBKo rops- 
Hel BOOM (mocjle MPOMbIBKH B CepeOpe ocTaeTcs JHIb OKONO 1/; nepBoHauaJb- 
Horo KoMuectBa S). 

3. Cmaunupanu pactBopom HeSO4 yraekucoe cepedpo. 

4. Cmaunsasu pactBopom Na,SO, nopouiok cepe6pa (pasmep uactut 0,05 mm). 
Hesasucumo oT cnoco6a BBeJeHHA Cepbl B KaTaslM3aTOp, Mocjle TOPO, Kak 
da moculeqHeM B TeYeHHe HEKOTOPOTO BPeMeHH MPOBOAHTCA OKNCJIeHHe STHeHa, 
SOubULy10 yacTb JOOaBJICEHHOM Cepbl MOXKHO CMbITb C KaTalM3aTOpa BOOM mpu 
XOMHATHOM TeMMepaType. OTClOa MOXKHO 3aKJIOWNTb, YTO OOuIbIuad YacTb 
epbl B XOJle KaTaJIMTHUeCKOFO MpOllecca Coep2xKUTCA Ha CepeOpe B Bue MOBepXx- 
ae cymbiata. ITO NOsBOAeT PaCCUMTHIBATh CTeMeHb MOKPbITHA MOBepxX- 
4ocTH 6 no oOmlemy cosep2xaHuio S B NpesmoO*KeHHU, YTO BCA Cepa HaXOMNTCA 
4a mopepxHocTu. PaccunTaHHble TaKHM OOpa30M 3HaveHHA NPHBOMATCH HKe; 
JUeBHHO, UTO OHM MOryT ObITh MpeyBeJIMYeHHbIMH, HO He MpeYMeHbIUIeHHBIMH. 
) Ha puc. 1 npelcrapreHbl pesyibTaTb ONpeeeHUA KaTaIMTHYeECKON AKTHB- 
HOCTH M CeJIEKTHBHOCTH 3epeH CepeOpa, mpesyBapHTenbHO OOpaOoTaHHEIx HS 
3 «KUMAIeM Coe». Tak Kak JIA KOHWeHTpalluu S Ha 3TOM H CJleflyIouleM PpHCyH- 
KaX MCNOb30BaHbI JOrapHMuyecKkad WIKala, TOUKH, OTBEYAIOWMe AaKTHBHOCTH 
A C@NeKTHBHOCTH 6e3 OOaBOK Cepbl, He MOTIM ObITb HaHeceHbl. CooTBeTcTByt0- 
We BeIMUMHbI MOKasaHbl MYHKTMPHbIMA UpAMbIMH. KaTamusaTop MCTIbITEI- 
3anca oxomo 10 vac. Ilpupenenpt cpequne moKasaTeu pacorbl kaTamusaTopa 
3a BPeMA HCIbITAaHHsA. 

Tp cofepxanuax cepbt Jo 2-10°° ar.%, uTo orBeyaeT 8 < 0,025, aKTuB- 
{OCTh KaTaiv3aTopa BbIllle, YeEM AKTHBHOCTb 6e3 NOOaBOK Cepbl, a MPH O0JIb- 
WMX COMepKAHHAX CePbl AKTHBHOCTh MaflaeT HWKe UCXOMHOM AaKTHBHOCTH. 
Mou 2-10°7-aT.%].S, T..e: 0S 0,25, akTHBHOCTb cocTaBseT 0,04 or uCXOMHOH. 
CeeKTUBHOCTL Cepe6pa 6es o6aBoK s = 0,46. [pu BBexenuu Cepbl CeyleKTHB- 
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if 


HOCTb BHaYavie BOSPOCa H MOcTuria HavOombilero sHayeHHa mp 0 = 0,08 
IIpu 60,1 cemekTHBHOCTS BHOBb CHH3HJIacb JO HCXOHOTO SHaveHHA. | 

Ha puc. 2 mpeacTaBieHbl WaHHble, XapakTepH3yloulve KaTaIM3aTOpbl, MOY, 
UeHHbIe COBMeCTHbIM ocaxmeHuem Ag,CO, u AgeS. IIpupefenupie BeJIMUHHE 
AKTMBHOCTH H CeJIeKTHBHOCTH ycCpefHenbl 3a Mepwog c 44-ro jo 54-ro ac} 
padorbl KaTau3aTopos. Kak M B OMMCaHHbIX BbIllle QMbITaX, MaJIbIe eee | 
S yBeIMYMBaIOT AKTHBHOCTb KaTasM3aTopa. MakcuMaslbHad AKTHBHOCTb HaOdl . 
Janacb mpu 5,5.10°5 ar.% S uw Onina B 4 pa3ga BbIllle, eM AKTHMBHOCTb Helpd 
MOTHpOBaHHOrO OOpasita. Ilpu JambHeiuIem yBemuueHuN CosepxKaHuA S B kaTa 
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JIM3aTOpe AKTHBHOCTb CHM2KalaCb, OCTaBaaCb, OHaKO, BbIMIe AKTHBHOCT! 
WcxofHOrO OOpasia No ~ 10° ar.% S. Cepa B KomHuectBe 107+ at.% npaKkTH 
yYeCKH MOJIHOCTbIO OTpaBAIa KaTamM3aTOp. CesleKTHBHOCTb Keraninaarooll 
Bospactana or s = 0,57 y ucxoquoro o6pa3iia fo s= 0,71 y Karanusa 
Topa, cofepxamero 4,2-10% ar.% S, H Maqana pu JasbHeliliem yBeny 
YeHHH KOHIeHTpallHu cepbl. | 

Onbirbl ¢ BBeweHvem CepbI B Bue Na,SO, u H2SO, Janu pesyptatel, corma 
cyloulwecad C OMMCaHHbIMM BbIllle, YTO NO3BOIAeT MPHNWCaTb aKTHBUp yroules 
M OTpaBAroulee JlelicTBue MOHaM| SOs” Ha noBepxHOocTH cepebpa. | 

OnpiTb! 10 JelictBuio WOGaBoK Cl, u HCl x peaKwMoHHOl cmecu nposolu 
JMCb C TAaOeETHPOBaHHbIM KaTaJlH3aTOpOM, yxKe COfepxKallluM KOMMUeCTBE 
xl0pa, OM3KOe K ONnTHMambHOMy. Ilostomy B HUX Moro HaOmoLaTECcA TOJbKC 
CHMKeHMe aKTMBHOCTH KaTamu3aTopa. JloOaBKu Cl, u HCl B konnentpanuay 
oKoo 2 mr/M® CHHKaJIM AKTHBHOCTbh KaTamM3aTopa B 5 paz nocme Toro, Kal 
B peaKIMOHHy10 CMeCb Obi0 BBefeHO 0,5-10°? ar.% Cl mo ormomenuio K Ag 
IIpu stom ceeKTuBHocTb Bospocaa or 0,70 go 0,76—0,80. OrpaBnenne 6xi 
YaCTHYHO OOpaTumpiM. Bonbume KOHWeHTpalMH MpMBOAMIM K HeOOpaTHMOM' 
OTpaBJIeCHH10. 

IIpuBeyenHble aHHble MOKa3bIBaloT, YTO MOBbIIWeHHe CeNeKTHBHOCTH KaTa 
JIMTHYeECKOTO JeHCTBUA CepeOpa IPH BBeeHUH CepbI (a TakxKe x0pa) He MOxKe’ 
ObITh OObACHEHO NaplUMaJbHBIM OTpaBseHHeM KaTasM3aTOpa 0 OTHOLIeHHE 
K HexkelaTewbHOW peakituu (2). Manbie KomM4eCTBa CepbIl NOBBIWMAIOT KaK CKO 
poctb peaxuuu (1), Tak H CKOpocTb peakiwu (2), HO B pa3nHMuHOl cTreneHH 
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BeIMYeHHe KOIMYeCTBA Cepbl NPHBOAMT kK OTpaBueHuIO. Mb, TakuM OOpasom, 
MeeM 3/leCb IIPHMep ABJICHHA, KOTOPOe OblIO OMMCaHO C. 3. PorunHckumM Hu Ha- 
3aHO UM «MOLMHLMpOBaHHe KOHTaKTOB» (7,5). TlockoubKy jelicrBue pas/M4HBIX 
(PHUATeJIBHBIX HOHOB, a HMeHHO SOs” u CI, cxoqHO, MoxKHO mpemnouaratp, 
fO MOJMUUMpOBanue CepeOpa ITUMH HOHAMH OGYCJIOBeEHO H3MeHeHHeM 9J1eK- 
JOHHOrO COCTOAHHS MOBepXHOCTH. 

A. X. Bperepom u A. A. )Kyxosuuxum (°). Opiia noKa3aHa IpHAuunManbnas 
S3MOXHOCTh CYUeCTBOBAHHA JaleKO J[eHCTBYIOWIMX CHJI MexK)ly alcop6upo- 
AHHBIMH aTOMaMH. YUNTbIBAA IEKTPOOTPUMaTeIbHOCTh KUCOpOsa, ecTect- 
SHHO OKHAaTb, YTO SOs” HIM pyrne OTpHIaTebHble MOHD! OKHbI YMeHb- 
laTb SHEPrHio afcopOuuu Kucopoya. To-Bugumomy, cylecrByer OnTHMaJIb- 
Oe 3Ha¥eHHe SHEPrHU aJCopOlWun KUCOpOa, Mp KOTOPOM KaTa/uTMUeCKaA 
KTHBHOCTh MaKCHMaJIbHa. Ha uucroit mopepxHocTH CepeOpa sHeprua afcopo- 
HH KUCMOpOsa OONbIWe ONTHMAJIbHO; MO Mepe MOBbIIIeHHA NOBep XHOCTHOH 
OHIeCHTPallMH OTPHaTeIbHbIX HOHOB 29HEPrHA acopOuuu KuCMOpoma MocTu- 
aeT ONITHMAJIbHOrO 3HaYeHHA, a 3aTeM JlelaeTCA MeHbllle efO; 3THM MO?KHO 
ObACHUTb TOT (PakT, UTO CKOPOCTh peakUMH MpOXOAMT yepes MaKCUMYM. 


Hay4Ho-nccmeqopaTeIbCcKult Tocrynusto 
(u3HKO-XHMHUeCKHH HHCTHTYT 15 VII 1958 
um. Jl. A. Kapnopza 


HUMTMPOBAHHASH JIATEPATYPA 


Be AcelvO.K pO BiG Koi wey cm, xu, 21, 7d0\L9o2)\ sy Parlay Koei ered sPhiys- 
a 6O-e NO-O 666 e9(1956).6 8eA 1 Koveit Ie HyK.O, Ja BK vy, KiB a, 
ms.PHo6aKxona,M.U. Temxun, KOX, 82,797 (1958). 7A. 1. Senppencku hy, 
.Tepunxkosa, Tp. loc. Hayuno-uccat. H MpOeKTH. HHCT. a30TH. NpoM., 2, 132 (1953). 
- Bbyaatruukosa, JlO. Amensroaym M. WU. Temkun, KO@OX, 32, 
(1958)... *$ADMa Ky puaenx o, H. Bu Kyapx ofa, H. A. PaGaxopa, 
Temk w#H, KOX, 32, 1043 (1958), *C€.3.PoruHeKkan, KOX, 15, | (1941). 
C.3. PoruucKku nh, Agcop6una u KaTamn3 Ha HeOHOPOAHbIxX MoBepxHocTrax, M3q. AH 
mem 1948) Crp, oll)” 2Ay xX. bperep, ADA ky xopmmk wu, KOK, 21,423 
947). 
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Jloxaayn Axaygemun nayxr CCCP 
1958. Tom 123, Ni 5 


PH3BHYECKAA XHMH. 


10. H. MOJIMH, A. T. KOPHUKMN, H. §. BYBEH 
uM 4ieH-Koppecnongzent AH CCCP B. B. BOEBOJCKMH 


VCCJIEMOBAHME CBOBOJIHbIX PAJXMKAJIOB, OBPASYIOLWMAXCH 
B TBEPbIX TEJIAX B MPOWECCE OBJIYYEHHA BbICTPbIMM 
IJIEKTPOHAMH 


B mocuiegquve rojibl MeTO) 3/IeKTPOHHOPO MapaMarHuTHOroO pesoHaHca (9. II. p 
Halle] WMpokKoe NpHMeHeHHe JIA MCCIeOBaHUA PaUKaJOB B PasJIHUHIX Bi 
WWeCTBaX, MO{BepraBUIMXCA BOSMelicTBMIO MOHUSUpyroulero u3y4eHua. OnHaK 
HaCKOJIbKO HaM H3BeCTHO, JO HaCTOAMerO BpeMeHH He JlelalOCb MOMbITOK Ut 
CNeMOBaTb palUKaJibl MeTOJOM 9. Il. p. HemOcpefcCTBeHHO B Mpollecce Bose; 
CTBHA HOHH3Upylollero H3u1y4eHHA Ha BewlecTBo. Mexjly Tem Takoe MCC1eloB: 
HHe mpefcTaBdeT CyWeCTBeHHbIK WMHTepec, MOCKOJIbky 4aCTO Mpesnouaraercs 
YTO BOSHHKaIOllMe Mp BOsfeHCTBHM palMallMH pafMKaJbl MOryT OOaqaTb M 
JIKIMM BPeCMeHaMH 3KH3HH, HM, CleOBaTeIbHO, MOryT ObITh 3aperucTpupoBan 
JIMIb B Tpolecce oO yyeHUA. 

B walle ma6opaTropuu npesnpuHATa monmbirKa OOHapyxXKUTb paluKauDt | 
MaJIbIMM BpeMeHaMM 3KH3HH B HEKOTOPbIX TBePAbIX TelaxX NO WeHcTBHem Gi 
CTpbIX duleKTpoHOB. B wacTosleli paOoTe Mbl NpHBOMMM JaHHble NO H3syyeH 
payukaoB C BPeMeHaMH XKH3HH NOpAKa HeCKOJIbKAX MHHYT. 

Bpiia co6paha ycTaHOBKa, MO3BO/IAIOULAA PeTHCTPUpOBaTb CieKTp 9. Il. 
HenocpecCTBeHHO B mpollecce oOsyyeHHA UccHelyemoro oOpasya. Jina per 
cTpalluM CHrHasia MapaMarHHTHOTO MOFIOWeHHA HCMOIb30BaICA CHeKTPOMet 
3. Tl. p. © BBICOKOYUACTOTHOH MOMYyJIALMeH MarHuTHOrO Nova (*), padoTaroii 
Ha uactote oKolo 9400 Mru. I[pousBofHaa curHasla MOriouleHiA 3anvcylB 
Jlacb Ha camomucte SIINT-09 uepes Kamwymple 30 cex. MUcrounukom u3syuex 
CLYKUa BbICOKOBOJbTHAA YCKOPHTebHad yCTaHOBKa, Jlaiollad myyoK ave 
TpOHOB C 9HeprveH oO 2 Mop. IInorHocTb ToKa Ha OOpa3iie MOra H3MeHATE 
B Iipefetax 0,03—30 ta/cm”, uro NPHMepHO COOTBETCTBOBAIO MOULHOCTAM JIG 
6-10%—6-10° pay. B cekyHay. [lysox saektpoHop c aHepruet 1,6 M 
BBOAWICA B OOlaCTb MarHHTHOTO MOA Yepes LMIHHApHyeckuit "Kal 
B OJHOM 3 MOJIOCHDIX HAKOH€YHHKOB MarHWTa MapaietbHO Hampal 
JleHWIO CHJIOBLIX JIMHHH MarHuTHoro noma. JtHaMerp kKaHajla Ha _ BBIXO) 
B 3a30p MarHuTa cocTaByAa 6 MM. Hasimume KaHasla CO3jaBasio B MeCTe pacii 
JIOKEHUA OOpasila HeEOMHOPOAHOCTH MarHUTHOrO NoA ~ 0,8 apcT/MMB Hanpab 
Ji@HHH OCH KaHaJia. Hccneqyemple oOpa3ibl H3rOTOBANIMCh B BHJe Tabsmerd 
qMameTpoM 5 MM H TOJIMIMHOH OKOO 2 MM. OM MoMellavcb B pesoHnaTop J 
KOHMe CTeKJIAHHOFO KanMsapa. Jia usMepeHuA TeMMepaTypbl B WeHTp OOp 
Wa 3allpeccoBbipalacb TepMonapa. OOfyB oOpasila crpyelt moforperoro wi 
OXaKMEHHOTO BOSLyXa MO3BO/IAJ BapbHpOBaTb TeMMepaTypy B mpefests 
or +150 no —100°. 

PasBeOuHbie OMIT! MPOBOLWIUCb Mp KOMHATHOM Temmeparype. Hao 
Majic CHrHall 9. I. Pp. BO BpeMA OOyYeHMA OOpasila H Mocue npeKpatleHy 
o6yueHua. UccneqopaHo 6pio Gonee 20 pa3smnuHDIxX BellecTB, B TOM uuc, 
NOJMMepbl (NOMSTHIeH, HeHIOH, KamlpOH, MOJMMeTumMeTaKpuuar, Tecate 
M pasiM4Hble OOPasibl pes), TRepAble OPrakuyecKHe KUCJIOTH H UX comH (1 
BejleBast KUCNOTA MU ee COMM, AHTapHaA KHCOTA HW ee HaTpHeBas COub, CTeaph 
HOBaA M JIMMOHHAA KHCIOTHI), apoMaTMuecKMe CoeqMHeHUA (HadbramMH, a- | 
8-HadTOJIbl, MepeKHCb OeH3ONsIa, MeTO.). 
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Bo Bcex ucceloBaHHBIx o6pastax KOHICHTpalua pasukaloB ocTurana 
ACBIINCHHA MPH Wosax MOpANKa HeECKOJIbKMX JecaATKOR Merapay. B 6o7bumMu- 
BE BemecrTB MOMyUaloulMecA pakukKabl OKasaIHCb LOBONbHO cTaOH/bHBIMH. 
PEMA 2*USHH UX COCTABIAJIO HECKOJbKO YaCOB, a B HeEKOTOPHIX CLyyaAx U 6o- 
ee. B nadtanune x B a-n B-Hacbromax HHTeHCHBHOCTS CHrHama IIpH CpaBHHMBIXx 
O3ax OOJYYeCHHA OKa3alaCb 3HAYHTebHO MeHEIe, YeM B OCTANBHLIX Bellle- 
rBax. PayuKasbl CO CpaBHHTeIbHO MaJIbiMH 
PeMeHaMU 2KM3HH Mp KOMHAaTHOM Temlepatype 
BIH 3aperucTpHpoBaHb! B MOJIMSTHJeHe, Ila- 
eJleBOH KUCOTe, MepeKHcu GeH30nIa HB OL- 

OM M3 OOpasilop pesuH. B yByx nocieqHux 

ellleCTBaxX TIP OOJYYeHHH BOSHHKaJO HeECKOIb- 

O paqukanos. B o6oux cmyyanx oMH H3 

afMKaJIOB OKa3aJICA MeHee CTaOWJIbHbIM, 4eM E 

cTaibHble. B mepekucH GeHsoMa HecTabusb- 
bid pauKasl Hcuesal B TeYeHHe HeCKOMbKUX 
MHYT, a B pesHHe HaOs0JacA JMWb B Mpo- 
ecce OOIyYYeHHA, T. €. HMell BDeMA %KU3HH, 
O BCAKOM CJlyuae, MeHbile 30 cex. B mlaBeue- 
OH KUCIOTe BpeMA XAH3HH CBOOOAHOrO payMKa- 
a pH KOMHATHOH TemMepatype cocraBaer 
—3 MHH., 47O MO38BOMNIO MoLpoOHee u3sy4uuTb 
MHeTHKYy ero peKoMOnHallun. 

| 


a 6 6 


Puce. 1. CurHan 9. 0. p. oT ToumH- 
STHJIEHA MOCJIC BLIKJIOYCHHA Nydka 
SJIEKTPOHOB. a — cpa3y TIOCJIe 
) IIpu o61ysexuu nomM9THIeHa HaM yfaslOcb  BEIKmOueHHA, 6 — yepe3 1 MUH., 
AperucTpupoBaTb pasukan — CH, — CH — 6—uepes 4 MHH. 
H,—, KoTopbii, Kak U3BecTHO (7), MpH KOMHAT- 
vTemMnepatType ABIAeTCA HecTaOHIbHbIM. CreKTp 9TOrO paukalla mpuBeyen 
puc. 1 a, on 3anmucaH cpa3y mocie mpeKpallleHuaA OO yYeHHA, JVIMBUIe- 
NCH HeCKONIbKO CeKyH. CnekTpbl 6M 6 3aMWCaHbl COOTBeETCTBeHHO Yepes | u 
MHH. rocyie CieKTpa a. i 

Cnektp 6 C TeyeHHeM BPeMeHH MpakTuyecKH He MeHAeT CBOeH (OpMHI, T. e. 
BlaeTCH BTOPHYHBIM, Oosee CTAOHAbHEIM paluKasioM. CnekTp 6 mpefctraBaser 
Oo HaloxwKeHve CMeKTpOB MepBHYHOrO uM BropMuHOrO pasuKasoB. Comocras- 
eHHe CMeKTPOB a, 6 M 6 NOKasbiBaeT, UTO, HapsAyy C MepexofoM OHOrO payu- 
alla B Apyrol, MpoOWcXoLHT yMeHblleHHe OOuleli KOHMeHTPalMN paquKasos. 
Ha6smtoyenua, mpoBoxupuiveca mpm TeMMepaTypaxX HWKe KOMHATHOM, MO- 
3aJIM, UTO CKOPOCTb Nepexoqa MepBuyHoro pafMKalla BO BTOPHUHbIM yMeHb- 
aeTcCA TIpH NMOHWKeHHU TeMMepatypbl. Tak, mp —18° B TeueHHe 6 MuH. mpo- 
XOJMJIO JIMIUb He3HayHTeIbHOe H3MeHeHHe POpMbl HCXOMHOTO CHTHalla, T. e. 
OpHUHbIH pajluKasl 3a 9TO BpeMA B 3aMeTHBIX KOJIMNeCTBaX He MOABIAICA. 
ONOcTaBleHHe STUX pe3yJIbTaTOB C JaHHbIMM paGornl (*) MOKasbIBaeT, 4TO 
Spasopanue pallukasla @ ABJIAeTCH MepBUYHbIM XHMHUeCKUM AKTOM IPH OOwy- 
SHUM nolueTHeHa. Hu3kve TeMMepaTypbl MpefoTBpallaior Mpeppalllenne 
°O B pajluKal 6. 
B 3aKku10ueHve CleyeT OTMETHTb, YTO 3HAUMTeJIbHbIe KOHILCHTpallMM CTa- 
ANbHbIX PalMKasiOB B OOMbINHHCTBe HCCJIeqOBAaHHbIX HaMH TBePABIX BeLlecTB 
OPM MIpeMsATCTBOBAaTh HaGJMIOLeHHIO pakuKasOB CO BpeMeHaMM AWUSHM MOpAKa 
‘KYHL win Menbiute. Jina BbilemeHuA CMeKTpa TaKMX pakMKaloB HaMM Oy/leT 
TMOJIb3OBaH MeTOA MepHOwMyeCKOl MOLY ALMA 9eKTPOHHOFO MydKa. ns pe-. 
ICTpalluH paluKaJiOB C MaJbIMH BpeMeHaMM %KH3HH B TBePABIX BelllecTBaXx H 
}OCObeHHOCTH B XMKOCTAX MpelmomaraercH TakxKe IPHMeHHTb HMITyJIbCHY!O 
PTOLUKY. 


ii Tloerynuno 
Muctutyt xumuyeckolt dusnky 
Axajemuu HayK CCCP 11 VIII 1958 
WMTMPOBAHHAA JIMTEPATYPA . 
1A,T. Cemeuos, H.H. By 6unoB, [Ipn6opbi u TexH. _d9kcrepuM., Ne 1-(1959). 


O.0. UWserxos,H.H. By6uHos uw ap., HAH, 122, Ne 6 (1958). 
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Tloxuxagn Axagemuun nwayx CCCP 
1958. Tom 123, Ni 5 | 


PH3BHYTECKAA XHMH, 


10. B. MJIECKOB u b. H. KABAHOB 


OKMCJIEHME JBYXBAJIEHTHOrO BAHAJIVA 
HA TEPMAHHEBOM AHOJIE 


(IIpedcmaeaeno axademuxom A. H. Ppymnunoim 22 VII 1958) 


KuucTHKy 9JIEKTpOXMMMYeCKHX peakKUMH Ha MOMYNPOBOMHHKOBOM 9VJIeb 
Tpowe BHepBble ucclexopanu Bpatren u Tapperr ('), Koropble moKasamu, ¥4 
Mpowecc aHOfHoro pacTBOpeHUuA repMaHMA MpoTeKaeT 3a cueT AbIPOK. B repMg 
HHM f-THMa JbIPKM ABJIAIOTCH HEOCHOBHbIMH HOCHTeJIAMH TOKa, HU KOHILeHTP) 
Ill MX HeBeJIMKa; MOSTOMY CKOpPOCTb paCTBOPeHHA SJIEKTPOHHOFO repMaHy 
Mp MOcTaTOYHO MOMORKUTeIbHOM NOTeHIMae JIMMHTHpyerca CKOpOCTbIO JMG 
(by3Hu [bIPOK u3 ra yOuHHI OOpasila, re UX KOHIWeHTpalluA MOCTOAHHA, K NOBep 
HOCTH. pa3fela repMaHHi — 91eKTpOJUT, re OHM BCTyNatoT B peakuuio. [Ip 
TeKaHHe pollecca aHOAHOrO pacTBOpeHHA TepMaHHA 3a CUeT JLIPOK ObwiO NO 
TBepxKeHO B pxAe Mocmelyroumx pador (7 *). Xora B padore (1) usyyau¢ 
JIMIIb Mpolecc aHOJHOrO pacTBOpeHHA TepMaHUA, aBTOPbl CUMTAIH BO3MOKHE! 
pacnpocTpaHuTb cBoe MpelcTaBleHHe O MpOTeKaHHH 3a CueT JbIPOK Ha B 
OKUCJIMTeIbHbIe Mpoleccbl Ha TepMaHHeBOM 92IeKTpofle. OgHako ruy6oK 
pasinune Mex)ty mpolleccOM aHOHOrO pacCTBOpeHHA SeKTpOMa, B KOTOP 
yuacTByeT KpHCTasmMuecKad pellierKa NOyNpOBOAHNKa, WH MpOlleccoM aHe 
HOFO OKHCJIGEHHA HOHa, HaXxOj{Alleroca B pacTBOPe, 3aCTaBJAeT COMHEBATHE 
B IIpaBHJIbHOCTH Takoro oOoOmeHHA *. Tlosromy OblWio HHTepecHO u3yuH 
€ 9TOH TOUKH 3peHHA KaKOl-1HO0 Mpolecc OKHCJIeHHA MOHA pacTBOpa Ha re 
MaHMeBOM aHOJle. 

B wHactTosmeH padoTe ucceloBaslocb OKHCJIeHHe MOHOB JByYXBaJIeHTHO! 
BaHaMA Ha BpalllalolwleMcs JHCKOBOM 9IeKTpOJle M3 MOHOKPHCTasIM4eCKO! 
repMaHua N-THMa C YJesIbHbIM compoTHBjeHvem 1,8 OM-cM H erat 
asmuon 0,3 mm. [luck u3 repMaHua TuaMeTpoM 7,75 MM uM TOLMHOH 2 MM O65 
ykKpemleH Ha BepTHKaJIbHOH OCH, MpHyeM OOKOBaA MOBePXHOCTb AUCKa HU O% 
OplWla USOMpOBaHa KOXKYXOM H3 Te*plOHa. QeKTPOA MPMBOAMIICA BO BpallleHa 
Ip MOMOMM CHHXpOHHOTO 3/IeKTpOMOTOPa Yepes CHCTeMy LWIKHBOB; CKOpOC? 
BpallleHHAl U38Mepsacb CTpoOoTaxoMeTpom. | 

PactBop JByXBaJIeHTHOrO BaHaMA YOTOBHJICA BOCCTaHOBeHHeM Vat 
B pacrBsope HeSO4 mp momomimM aMajbramupoBaHHoro WuHKa. Tak Kak HOH 
Vil 6bICTpO OKHCJIAIOTCA KHCOPOOM BO3Lyxa, BCe H3MepeHus npOBORMII 
B aTMOC(epe OUMIeHHOrO agora. | 

CkOpOcTb OKHCJIeHHA repMaHHA He 3aBHCHT OT HHTeHCHBHOCTH pa3MelIMB 
HHA pacTBOpa U, HauMHaA C NoTeHWMasa 0,5 B, MMMATMpPyeTCA CKOpOcTHIO AM 
(by3HH [bIpOK U3 OObeMa OOpasila K erO MOBepXHOCTH («TOK HacplieHua») (' 
Ec BBeCTH B paCTBOp, B KOTOPOM repMaHHM pacTBOpserca npn Morena. 
MOO*KUTeIbHee 0,5 B, JIBYXBaJICHTHBIM BaHayMii, TO Cua ToKa, mpotekal 
lero Yepe3 QIeKTPO Mp NOCTOAHHOM MOTeHWMale, pesKO yBelMuNBaeTC 
sto yBenuuenve AJ nponopiMonaibHo KoMMeHTpatwuu V!! yw KopHio KBagpa 
HOMY M3 YIJIOBOH CKOPOCTH BpallleHHA S1eKTpOLa w HM MOET B HECKOMbKO P 
HPeBOCXOMMTb «TOK HaCbIIIleHHA» pacTBOpeHuA TepMaHua (cM. Tas. 1). 


* AnasorMuHad HeEACHOCTb CyUeCcTBYCT H B BOTipoce 06 ucTrouHuKe 3MEKTPOHOB TIPH BOCC’ 
HORHTCJIbHbIX MIpomeccaX Ha repMaHHeBOM 39eCKTPOse, Ha uTO YkKa3bIBaJIOCb B JIATepaty pe ( 
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Taku II 
P ieee uoHbt V cBo6OAHO OKHCuIsIoTCA Ha TepMaHHeBoM aHoje 
PEMCHHOM pacTBOpeHuH TepmMaHua) B Tol OOsacTH ToTeHIMaNOR 
? 


KOTOpOli CKOpocTb pacTBopeuns 
camMoro repMaHHa (ompeyesaem 
Apby3uu AbIpoK) Jocruraer Tipe qesIbHOH Se Q “qaugeens 


eIMYHHBI. B yculOoBuAX JaHHorO onbI- 
a CKOpocTb oKucvienua V"' snauutemp- 
0 MPeBOCXOMT CKOpocTb Auppy3sunu JbI- pH IRA TOR Ma 


OK. CyleqoBaTeJib Moren- 
A HO, J{bIDKH He HY 2KHbI nua, B| 4° UpHOaps. |nocne npnOaen.| AJ, ma 


JA tpowecca oKnucyenua V"! ya rep- ver vis 
aHHeBOM aHOosle, T. e. 3akIOUeHHe, 


Ta6muuna 1 


HeNaHHoe B padote (1), He MoxKeT ObITh 0,72 7,3 WAR 5,0 
acnpocTpaHeHo Ha BCe OKuCAHTenbHBIe 9,92 144 20,0 12,6 
pollecchl, MpOTeKalollMve Ha Mowympo- Dek ses uss ae 


OJHAUKOBOM IJIEKTpPOTe. 


| Tak Kak oxucneuue V"! wa TepMaHWeBOM aHOfe Bcerga conpoBoxyaerca 
aCTBOPeHHeM CaMOrO repMaHHA, TO IA OMpeseJIeHHA CKOpOCTH KaxKOTO U3 
THX JABYX MPOWeCCOB MBI MCNOJIb3OBaJIN OMMCaHHbI panee (°) MeTox pa3yeue- 
WA MpOMeccoB, OJHOB PeMeHHO MpOTeKalOULHX Ha BPalllatOlleMCA JMCKOBOM 3VIeKT- 


mafem? 1 
JO 


Ai ae a 


Loti res 1 te 
i] / Z J 46 


R= 


Puce. 1. Honapu3sannoHHble KPHBbIe OKHCeCHHA By XBaJIeHTHOrO 
BaHajluA Ha BPallalouleMcH JHCKOBOM rePMaHHeBOM aHojse B pac- 
| TBope 2,2 M HeSOsa-+ 0,9 M ZnSO4 + 0,067 M VSOsa. Cxopocrb 
BpalWleHHua 9meKTpoga 2550 o6/mun. J — sKcMepHMeHTasIbHaA KPH- 
Bax; 2 — paccunuTaHHad KPpHBad aHOAHOrO pacTBOpeHuA repMaHus; 


3 — paccunTaHHad KPpHBaA OKHCJeHUA yen 


. 
ome. Metoj, mpyMeHuM Ja cuyuad, KOra CKOPOCTh O/{HOrO M3 MpoleccoB 
ponopuvonanbHa Y@, a CKOpOCcTb BTOporo He 3aBHCHT OT MHTeHCHBHOCTH Me- 
eMeIUHBaHHA (B HallieM CJlyy¥ae 9TO, COOTBETCTBEHHO, OKNCJIeHKe V" uw anog- 
O€ pacTBopeHHe repMaHua). CyMMapHad MJIOTHOCTh TOKa 3THX ABYX MPOIMeCCcOB 
pH MOCTOAHHOM 3Ha¥eHHH MOTeHIMaJla JIMHeHHO 3aBMCHT OT V w. [[pumenenue 
Ka3aHHOrO MeTOJa MO3BOJIMJIO pa3feJIMTb SKCIePHMeHTaJIbHYIO KPHBYIO, CHA- 
yiO Ha repMaHHeBOM aHOye B pacTBOpe fBYXBaJIeHTHOrO BaHayua (puc. |, 1), 
4 JIBe PaCCUHTAHHbIX KPHBbIX: KpHByIO 2 pacTBOpeHuA TrepMaHHA M KPHByIO 3 
Kucsienua V"). 

Kak O6bIJIO NOKa3aHO OTJeJIbHBIMH OMbITAaMH, HOHbI V" oxucasiores Ha Bpa- 


Ill 
[alOULeEMCA J[MCKOBOM IIJIaTHHOBOM 3JICEKTpOe JO V , IIpH4eM BeJIMUHHAa IIpe- 


‘ II 
ebHOrO TOKA OKa3avlaCb MPONOpmMOHaJbHON KOHWeHTpaun VV KOpHIO KBaJ- 
ATHOMY V3 YrvOBOH CKOPOCTH BpallleHHA  seKTpOAa w. Kak caefyeT 43 pas- 
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Bsutoi B, I... Jlesugem (°) Teopuu KOHBeKTHBHOM Yup pysHn, MpxAMad mponor 
pe] — | 
IHOHAJIbHOCTh M@X*Ky TOKOM H Vw ykKa3biBaeT Ha TO, 4TO CKOPOCTb OKMCJIEHH 


HOHOB JIMMUTHpyeTcA ckOpocTblo ux _ubbysuv K Bpalalomemycs JuCKOBOM 
auleKTpony. Oxkasasiocb, YTO MWIOTHOCTh MpejlebHOrO TOKa B cJIyyae KpMBO! | 


II 
paBHa MJIOTHOCTH NpeyleJIbHOrO TOKa OKUHCJICHHA V Ha maaTaue. Cre 0BaTeJIb 
HO, CKOPOCTb OKMCJIEHHA JBYXBaJIGEHTHOrO BaHayWA Ha anOoye M3 TepMaHHs, Ka 


HM Ha aHoje 3 MwWaTHHbl, onpeyesaeTcaA cKOpocThIO Wupy3vH HOHOB vy" yu 
oObema pacTBOpa K MOBepxHOCTH 3avieKTpoya. Takum oOpa3s0M moJlympoBOsHy 
KOBbIM XapakTep repMaHHeBOrO aHOja He CKa3bIBAeTCA Ha KMHeTHKe OKHCJIeHH 
JBYXBaJIeHTHOrO BaHayua. | 

} 


VWucrutyT 31ekTpoxumuu Tlocrymus10 
Axkajlemuu Hayk CCCP 21 VII 1958 


IWHTHPOBAHHAA JIMTEPATYPA 


iW. H. Brattain, C..G. B. Garrett, Bell Systa Techy Js, 84 onios 
Ao. U ELT ~-BellvSyst.\ Techn. J), 35,300 (1950)e8 » *.Ds. Tt rave i, alee eetroraa 
Soc., 103, 252 (1956). 4E.A. Ebumos, H¥.T. Epycanumuuk, KO®X, 32, 4] 
(1958). ® 10. B. T1aecxos, JAH, 117, 645 (1957). §° B.T. Jlespuu, ®usuxKo-xi 
mMuuecKasd ruwpotunHamuka, M3q. AH CCCP, 1958. * H. Gerischer, F. Beck, Z 
Phys Chen Npebe los ooo (Uo): 
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Wonraaye Anagemun nayr CCCP 
1958. Tom 123, Ne 5 


PH3HTECKAAH XHMH jt 


YW. Bb. PAMOMOPT u B. H. KYJIAKOB 


K BONPOCY O NOJIYMPOBOAHAKOBbIX CBOHCTBAX 
KEJIEZO-MEJIHbBIX KATAJIM3ATOPOB CHHTE3A MW AKTHBYPYIOLIEM 
JEVCTBUM WEJIOUHOrO MPOMOTOPA 


(ITpedcmaeaeno axademukom B. A. Kasancxum 17 VII 1958) 


OyuuM u3 cbaKTOpos, HanGoJlee CHIbHO JeiCTBYIONIUX Ha MOBBILeHHe aKTHB- 
OCTH >2Ke1e30-MeHBIX KaTaJIM3aTOPOB, MPpHMeHAeMbIX JIA CHHTe3a KUCIOpO- 
OflepxKaljux COeqMHeEHHH UM yrvieBoqopofos u3 CO u He, aBaserca mpomoru- 
OBaHve UX WIeOUHbIMM AOOaBKamMH. JlonomuTenbHOe BIMAHHe WeloUuH Ha 
KTHBHOCTb XKeJIC3HbIX KaTaJIM3aTOPOB OTMeuaJIOCb elle B HccieqoBanuax (!); 
AabHeMIeM STOT BOMpOC Oovlee NOAPOOHO usyyasica B paOorax (7) u Op., 
TaKxKe PANOM COBeTCKUX UccefoBatenel (°). HecmMorps Ha TO, 4TO MpomoTH- 
OBaHHe UeOUbIO ABJIACTCA OHHM U3 HavOosee BaxKHIX 9TAMOB B paspaborKe 
<eJIE3HbIX KaTaJIM3aTOPOB CHHTe3a, MeXaHH3M JleHCTBHA aKTHBaTOpa JO CHXx 
‘Op HefocTaTOuHO siceH. 

IIpH coBpeMeHHOM pa3BHTHH MpelcraBsleHHH O6 3eKTPOHHOM MexXaH¥3Me 
eTepOreHHbIX KaTaJIMTH¥eCKHX peakuMh (°,”) MH yseHuA O NOyNpoBOAHUKax 
,°) MpecTaBceTCH BO3MOXKHBIM BbICKa3aTb HavOoslee BepoOATHOe mMmpesnono- 
<eHHe O JeHCTBHM L[eOUHbIX MPOMOTOPOB Ha 2Kee30-MeMHble KaTaJIH3aTOpbl 
HHTe3a. 

Kak u3BeCTHO, akTHBHbIe Fe — Cu-KaTasIM3aTOpbl TOTOBATCA OcaxkKeHHeM 
OOH pacTBOpOB HUTpaTOB COOTBeETCTBYIONIMX MeTalioB. Tlocie OTMbIBKH 
cauTeaA (COfbI) OHH akTUuBUpyloTca (KOH usu KeCOs), dopmyiotca u Boc- 
TaHaBJIMBaIOTCA BOMOPOAOM MPH HH3KUX TeMIepaTypax WO 220—250°. B stux 
CNOBUAX OOpasylOTCA riaBHbIM OOpasom FeO (He MeHee 50—60%), a Takxxe 
OCIMHeEHHA THMa wmMHemeli: FeO-FeexOs (Fe: Fe2O4), CuO- Fe2Os (Cu: FezOa). 
‘cH B cocraB Fe — Cu-kaTasIM3aTOpOB BXOJAT MarHH WIM MapraHell, TO 
OCCTaHOBJIeHHbIe OOpasiibl cosepxaT Takxe MgO-Fe2Os umn MnO- Fe2Os. 
JoflepxKaHve MeTasWIMYeCKOrO >xKese3a OObIMHO He NpeBbliaet 1,5—2,0%. 

MoxHO MpemqmosoxKuTb, uro Fe — Cu-KataiusaTopbl JOJKHbI OOalaTb 
OJYMPOBOAHHKOBBIMH CBOMCTBaMH, TaK KaK OHM MOCJIe BOCCTaHOBJIeEHHA CO- 
TOAT, B OCHOBHOM, Kak MOKa3asIM ucculeqoBaHua, 43 FeO uw ummHenel, KOTO- 
ple OTHOCATCA K Kjlaccy nowynpopomHuKos ('°). B arom cilyyae JelcrBue ie- 
OYHOrO MpoMoTOpa, MO aHawOrHuu C APyrHMu MOMyMpOBOAHHKOBLIMH MaTepHa- 
aMH, JOJKHO 3aK/10UaTbCA B CMefyroulem. Kpucramimueckad pellieTKa, Hanpu- 
ep FeO, xapakTepu3yerca M30bITOUHBIM COJepxKaHveM KHCOpOMa HM, CileMO- 
ATEJIbHO, OO/aaeT JbIPOUHOH mpoBogzUMocrTDIO. M36pIrouHble aTOMbI KUCMOpoa 
AKIeNTOPbI) OTTATHBAIOT 9uIeKTpoHEI Or Fe** Ha Oomee BBICOKHH S9HepreTH- 
eCKHHi ypoBeHb, a ocraBiuneca Fe** (apipKu) OOycOBIMBaloT HalMuMe omnpe- 
EJICHHOM SIEKTPOMPOBOMHOCTH, XapakTepHOM AIA MOJTYNPOBOAHHKOBbIX MaTe- 
vanos. Jlo6apka OKHCJIa MeTadia WIM COuleH C BaJIeHTHOCTbIO MeTaJJIa MeHb- 
1eli, uvem Fe2*+ (Hanpumep K,COg), Bbi3sbiBaeT yBeH¥eHHe uncia Fe**, Tak 
ak Hemocraolluii B HOHE KaJIMA BTOPO! MOORKUTebHbIM 3apAy KOMMeHCH- 
yeTca B Jpyrom Mecre pemerKu. YBetuuenne 4YHCNa ALIpOK BeyeT 3a CObOH 
OBbIIMeHHe 32JIeKTPOMpPOBOAHOCTH. 
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Vccnenonannamu H. I. Keliep, C. 3. Pornucxoro u WH. C. Cazonopor (4 
take Taydbe, Beppes, Barnepa (°,') NoKa3aHO, YTO JWIA OTHebHbIX KaTaJI 
3aTopos (Hanpumep NiO) cymjecrByeT IpxAMad 3aBHCUMOCTb Mery UX SEKTPO 
NpOBOAHOCThIO H akTHBHOCTHIO. Mob! mpeRnoOxKMIM, YTO AIA Fe — Cu-xKata 
JIM3aTOPOB CHHTe3a KUCOpOACcosepxKallux COeMHeEHHH M yrvieBoLOpOAOB Us 
CO u He tTakxe JO2KHA CYyMeCTBOBATh NpAMaA 3aBHCHMOCTb MexK Ay 3HayeHHe 
9J1leKTPONPOBOMHOCTH M KaTaJIMTHYeCKOH akTHBHOCTHIO. B 9TOM Cily¥ae aKTHBH) 
pyloulee JeficrBve WlesTOUHOrO NpOMOTOPa AOKHO 3aKJOUATbCA B MOBbILICHH 
QJIEKTPONPOBOAHOCTH KaTaiM3aTopa. C Weslblo 9KCMepHMeHTaJIbHOro Oj 
TBEPHKNCHHA CeIaHHbIX MpeAMOMORKeHHA ObwIM NpOBefeHbl UCC/eLOBaHH A} 
pesysbTaTbl KOTOPKIX M3JaraloTCA B HacTosmlel padore. 


JKCMTeEPHMeHTALbHaAA YacTh 


Jl usMepeHusa sleKTpOMpOBOAHOCTH (MIM OOPaTHOK eH BeMYAMHbI — 31K} 
TpHUECKOPO COMPOTHBJICHHA) KaTa/IM3aTOp MOMellaICA B COCYA, USPOTOBJeHHbI 
v3 TyromiaBKoro crekla. B ompirax C BOCCTAHOBJIeHHbIMH OOpasilaMu Kata; 
jlugaTopa B COCy MOfaBasicA a30T, CBOOOLHEIH oT KUcMOpoza. Bpicora cio 
KaTalu3aTopa cocTaBiasa 25 MM, a pacCTOAHHe MexKily BIaAHHBIMH B COCy/ 
anekTponamu 33 mm. HarpeBanue KaTaJIM3aTOpa OCYLIeCTBIANIOCh C MOMOLIb 
Q1eKTPHYeCKOM Meu, CHaOxeHHOM aBTOMAaTHYeCKUM TepMoperyaTopoM. Tem; 
llepatypa KaTaiu3aTopa 3aMepAacb TePMOMeTPOM, a COMPOTHBJeHHe YHUBep 
CaJIbHbIM MocromM YurTcroHa. BeimunHa H3MepxHeMOrO COMPOTHBJeHHA oOnpe 
Jenanach no @opmyne R = nr, rae n = 1f1/r2 — OTHOIMeHve, yCTaHaBJIMBaeMG 
Ha KypOelH meu OTHOMeHUM yHuBepcambHoro Mocra Yurcroua; rf — compo 
THBeHHe, YCTaHaBMBaeMOe Ha CPaBHHTeJIbHOM Mieue. SaMepbl COMpoTHBue 
HUA KaTalM3aTopa MpoOu3BOAMucb MO Mepe MOBBILIeHHA TeMMepaTypbl yep 
Kaxpie 10—20° no 200°, a 3arem uepes 5° fo 230°. : 

Jina npopeyesua onpiroR OBI mpHroToBeHbI 6 OOpasijon Fe — Cu-Kara 
ju3aTopa 6e3 HocutTensx. Tlepppii oGpasell He coxep2xKam menoun. B cocra 
Apyrux oOpasiosn Bxoguso 0,5 
1,0; 22,5; 3,0) ua 10% »KeGOsn am 
OnekTpuyeckoe compoTuBeHne Fe — Cu-Kata- OnpiTbl, TpOBeqeHHble Cc He 
JIM3aATOPOB, MPOMOTHPOBaHHbix pa3sJIMUHbIM KOJMYCCT— BOCCTAaHOBJICHHbIMU mpo6amu Kée- 


BoM KeCOs3 (B 2 -410-3 
aCOs ( ) TaJIM3aTOPOB, MOKa3aIM, YTO 93TH 


Taouuma 4 


2 Conepaxanne KyCO,, % KaTaJIM3aTOpbI He OO aLaloT CKOJIb- 
SATE. 08 le OR HODETHQMERST AH KO-HHOyJlb 3aMeTHOH QJIeKTPONpeo- 

BOAHOCTbIO Jaxe mpu 230°. Ux 
501 44.41 15,8 13,0 | 45,5 | 12,5 | 20,2 COMpOTHBmeHHe npu BCex Temme- 
70) 20,9 8.7 + 7,6 | 6,5 |417,2 paTypax Opimo Bae 1 000000 2. 
a ae ie ie a8 ae te CopeplieHHO IpyruMu CBOoicTBaMh 

a pies ? +, : ? dy 5! RC 
ae! V9 a uae 31 | 34°90  X@PaKTepusoBauch — BOCCTaHOB- 
1201 9,4 48 =e 3.14 | 3.9 | 68.0  ZeHHbIe OOpasibl KaTasusaTopos. 
140| 8.6 CRATING, cule, THE Bal SaBHCHMOCTb UX OMMYeCKOrO CO 
- i a Ae aa ies van mpoTuBjieHua R OT TemMmepaTypb 
Vv ? a) ak eed ? 

1901 6° 3°5 38 3°9 40 | 59°,  UPHBelleHa B TaO. 1 wu rpacbuyec- 
1901 572 »'8 Sipe 3'7 | 449 KH MOKa3aHa WIA OHOTO U3 06: 
200| 4,0 2,4 2,2! 41,7] 3,2) 38,0 pasos wa puc. la. Paccemarpu- 
cin an Be | ow pee ae es Bad TIpWBeeHHble JaHHble, BUJUM 
315] 3's 19 it 132 she Wises uTO C MOBbILMeHHeM TeMMepaTypb 
9901 2°214,2.4,3| — 1,2) 275 149,3  OMMuecKoe conmporTuByienve CHU 
225 ci ra) ak es a ee *KaeTcH MO SKCHOHEHUMAasIbHOM 
230 /ey— = == 0,9] 2,8) 43,9 3aKOHy. Ora3aBucuMocTb, xapak 


TepHad JIA NOJYNpOBOLHUKOBHD 
MaTepHasl0B, NOKasbIBaeT, YTO BOCCTaHOB/eHHbie Fe — Cu-KatTasm3aTopE 


CHHTeSa ABJIAIOTCA THNMYHBIMM = O/yNpoBoxunKamu. Ilo mepe cHuxeHus 
CONPOTHBJICHHA HU, CeLOBaTebHO, MOBDILCHHA IICKTPONPOBOAHOCTH KaTavI 
3aTOpa BOspacTala ero akTuBHOcTb (puc. 1,6). 
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Cneflyer OTMeTHTb, UTO HavasibHad TeMMepatypa peakUMH CHHTe3a exKUT 
KOO 160—165° (crenenb npespamjenua CO 5%). Tpu aroii temneparype 
WeIbHOe CONPOTHBJeHHe KaTausaTopa paBHo 1400—1500Q (igo = 3,145— 
- 3,180). IIpu remnepatype oxon0 205° yreabHoe conpotuBienie KaTaslugatopa 


40 100 

56 ; 80 

16 “ 60 
S a ra 


s 


ES 
Cmenete npeboawenun CO 


Ss 


0 60 8 100 120 40 160 180 20°C 


Puc. 1. SapucumMocTb yembHoro conpoTuBseHuA 1 

axTuBHoctw Fe —Cu -KaTamu3aTopa or Temmepatypbl, 

a— morapudM yfeubHoro compoTuBmeHHua; 6 — aK- 
THBHOCT (cTeneHb mpespamenua CO) 


octaBuio 980 Q, npu sTOM ycTaHaBJIMBaeTCA HOPMaJIbHaA AKTHBHOCTb KaTa- 
wgaTopa, cooTBercTByioulad ~80% mpeBpallleHHioO OKHCH yruepona. 

Takum o6pa30M, MexkKy 9JIEKTPOMpOBOMHOCTbIO XKeJle3O-MeQHOrO KaTaJIH- 
aTopa H efO aKTHBHOCTbIO B peakIMM CHHTe3a CyeCTByeT NpAMad 3aBHicH 
[OCTb. 


| Ze toh } aS AAO 
wat7e, 160 190 200 ALU LA AEE 


Puce. 2. 3apucuMmocTb yebHOrO COMPOTHBJICHHA OT TeM- 
mepatypbl Aa o6pasyos Fe—Cu-Katamusatopa, cofep- 
*Kallux pasmuuHoe KoMMyecTBO K2COs3. 1 — 0,0% KeCOs; 
2 — 0,5%; 8—1,0%; 4 — 2,5%; 5 — 3,0% 


XapakrepHad JIA MOMyNpOBOAHUKOBLIX MaTepMaslOB 3aBHCMMOCTb 9V1eK- 
pompowogsHocTH oT NOGaBoK MpuMeceli HaG/IOLalach M ANA KaTaiusaTOpOB. 
wute3a. Ha puc. 2 noka3aHa 3aBHMCHMOCTb COMPOTHBJIeHUA OT TeMMepaTyPbI 
ia 6 O6pa3IloB KaTaJIM3aTOPOB. 

Bauaune cofepxKaHuA norauia B KaTasM3aTOpe Ha ero COMpOTHBeHHe 
| aKTHBHOCTD mpu 210° noKagaHo Ha puc. 3. OOpasell KaTausaTopa, He Colep- 
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‘Kautuii KeCOs, xapakrepu3opamca yiesbHbiM conporuBienuem 1880 2 (lg = 
= 3,275). BpefeHue HeOolbmioH WOOaBKM MorTalla 0,5% MOBbICHIO ero 3J1eK- 
Tponposoguocrh B 1,5 pasa. Jlanbuelimee yBenuuenue cogepxanua KeCO: 
NpUBOLMNO K TMOHHXKeHHIO COMPOTHBJICHHA UM MOBbILWeHHIO AKTHBHOCTH Kata: 
H3aTopa. 
CileloBpaTeIbHO, MpOMOTHpylolliee felicTBMe MOTalla, ABMAIOUerocA akIell- 
TOPHOH OOaBKOH, MOx*KeT ObITh OObACHEHO eFO BJIMAHMEM Ha MOBbILICHHE SICK 
TPOMpOBOLHOCTH KaTaIM3aTopa. 
Tlo6apka 2,5% KeCOs coooutaet 
Fe — Cu-katau3aTopy MaHHore 
cocTaBa HavOoulee BbICOKY10 3JIeKT- 
POMpOBOMHOCTh MH aKTUBHOCTD. OF- 
gj HakO yBesuyenne No6aBKu KeCOs 
no 3,0% BbIsBaslO CHM KeHHE 9J1eK- 
TpOMpOBOAHOCTH HW aKTMBHOCTH, 
B 9ToM ciyuae yebHOe compo 
TuBeHHe cocraBuo 1750 © (Ig o= 
= 3,244), a cremeHb npespallleHu 
CO nHemuoro Borie 70%. Orpua 
TeJIbHOe BJIHAHHe MpHCyTCTBH 
Gomee 3% KeCOs cormacyetca ¢ 
Oo / an 7 10% BIHAHHeEM M[pHMeceH Ha 93/IeCKT 
Codepkanue KyC0, 6 kamanusamope POMpOBOJHOCTh NOJI yNpOBOLHHKOB 
Pe3Koe yBeIH4eHHe HX MpOBOLM 
Pue. 3. S3aBucuMocTb yebHoro compoTuBmeHusi MOCTH IIPOMCXOAHMT TOUbKO Ip 
u akTuBHocTH Fe — Cu-KaTatm3aTopa oT coxep- HeOONbIIOH KOHWeHTpaluu mp 


2KaHHA B Hem KgCO3 B OOmacTH TemMepaty pH cHH- —_ ecn, BBIINe KOTOPOM S1eKTPONpO 
Tesa. @— morapudM yfembHOrO conmpoTuBseHus; 


10 
6 —axtTuBHocTh (cremenb mpespamenua CO). BOAHOCTh CHM2KaeTCA (*°). Hame 
t = 210° peHHe 9vIeKTpOnpoBosHocTH 06 


pasiia KaTaiM3aTopa, cojlepxKa 
ujero 10% KeCOs, noka3an0, uTo axe npn 210° on xapakTepu3oBasicA OUeHY 
BbICOKHM YJe@JIbHbIM COMpOTHBJeHHeM, paBHbiM 14500 Q (Igo = 4,161). Axrus 
HOCTb 9TOFO OOpa3sila Oblwia OUeHb HU3KOH. CreneHb mpeBpaileHua CO coctaBus4 
‘BCero WHUIb 38% MpH BCeX MpOUHX PaBHbIX MapaMerpax CHHTesa. 


=. 3 
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1958. Tom 123, Ne 5 


PHSHYECKAA XHMHA 
K. B. TOMUWEBA u H. &. MOCKOBCKASA 


O NPHPOJE KUCJIOTHOCTH AJIKOMOCHJINK ATHbBIX 
KATAJIM3ATOPOB KPEKHHIA 


(Tpedcmaeaeno akademuxom B. H. Cnuyoinoim 2 VII 1958) 


TlopepxHocTHad KHCJOTHOCTh aJIIOMOCHMKaTHbIX KaTalH3aTOpoB u3y4a- 
iach B paOoTrax MHOrux aBTopos ('~’). OjHakoonMcaHHble B muTepaType Me- 
Obl MO3BOAIOT MOO MOJYKONIMYeCTBeEHHO OWeHHTh KUCOTHYy1IO cumy (°, %), 
(M400 HavTH uMcO KHCOTHBIX MecT (771°). HeflocraTKoM HCHO/Ib3yeMbIX MeTO- 
(OB ABJIAeTCA 3aBHCHMOCTb Pe3YJIbTAaTOB OT BeJIMYMHbI MOueKyA HeliTpamusy1w- 
HeTO OCHOBaHHA, HeTOUHOCTH B pa3rpaHW4eHHH XMMMYeCKOH HM Cu3sHueCKOlt 
WcopOunn vu Audby3HoHHIx ocmomHeHuH (11). Kpome Toro, HH OHH U3 3THX 
feTOOB, B TOM 4HCJIe MH CHeKTpocKomMueckul (, 1%), He MoxeT onpeleduTb 
[PUpOy H3y4aeMOl KUCJOTHI (MPOTOHHad WIM alpoTOHHaa) HM MOTOMY He 103- 
OJIAeT CleaTb OMHO3SHAYHIM BLIBO OO yuacTHH Kakoro-M60 OMHOrO TUNA KHC- 
(OTbl B peakWMU KpeKuHTa. TpyJHOCTM B pa3rpaHH¥eHHH THMOB KHCJIOTHbIX 
[eHTPOB CBA3aHbI C OTCYTCTBHeM He3aBHCHMBIX MeTOAOB ONpesesIeHHA H CO CpaB- 
[MTeJIbHO MaJlIOM MX MOBepXHOCTHOM KOHIeHTpallveli. Tak, Mero, oOMeHHOL 
JICopOuuH onycKaeT mpesBapvTeIbHy!O THApaTalMio ampOTOHHbIX IeHTpos, 
| OCTAJIbHbIe MeTOJ[bI, OCHOBaHHbIe Ha B3aHMOJeHCTBHM KHCJIOTHBIX MeCT C MO- 
(eKYJIaMH aMHHOB, JOIMyCKalOT BOSMOXKHOCTh OOpas0BaHHA KOMMIeKCa (KaTaJu- 
atop: NR) kak c MpOTOHHbIMM, TaK HW C aNpOTOHHbIMM WeHTpaMy. 

Kak BO3MOXKHDIM BbIXOL H3 9TOrO 3aTPpyAHeEHUA HAMM Obl BLIOpaH MyTb M0- 
JeOBaTebHOTO HCKJIIOYCHHA OMHOFO THMa WeHTPOB H HesaBHCHMOrO H3y4eHHA 
[eHTpOB Apyroro Tuna. Hawmmu pa6oramn (*, °) paHee Oblwio NoKa3aHO, 4TO 
feTO OOMeHHOM afcopOunNu U3 pacTBOpOB COJeH MO3BOAeT H3OUpPaTe/IbHO BbI- 
OJMTb AaKTHBHble IeHTPbl aJIKOMOCHJIMKaTHOrO KOMIWIeKCa, MpaKTMueCKH He 
aTparuBad OOMeHHbIX IleHTPOB OKHCJIOB, H B CO“eTaHHH C KMHeETHYeCCKHM Me- 
OOM TOUHO (UKCHpOBaTb KaTaHTW4eCKy!0 AKTHBHOCTb OOpasiloB m0 Mepe 
bIBECHHA KUCJIOTHBIX LWeHTPOB. 

B HactTosllei paOoTte noKa3aHO, 4TO COBMellleHHe 9THX JIBYX MeTOJOB C 
[eTOOM TUTPOBaHUA aMpOTOHHBIX MeCT OKa3bIBaeTCA MOse3HbIM JWIA PasfeJIb- 
(Oro H3y4eHHA KaxKMOFO THMa KHMCJIOTHI HM BLIACHCHHA POJIM MX B peakIWMH Kpe- 
HHTa. 

Tina uccneqopanusa Opin B3aTEr Al — Si *-KaTanusaTopbl C BO38pacTalolMM 
Ofep2Kannem Al,O;: 10/90, 30/70, 50/50, 80/20 **, mpHroroBjeHHble MeTOLOM 
OBMeCTHOFO CMeIleHHA, a TakyKe YMCTbIe OKHCM aIOMHHUA HU KpemHua. IIpo- 
OHHad KHCIOTHOCTh OnpelesANacb MO peakIHH OOMeHHOM acopOuMH B pacTBo- 
ax comet CH;COOLi u CH,;,COONa. OrpaBsienve npoBosHsocb MO MeTOsHKe, 
MMcaHHol Hamu pauee (*,°). AKTHBHOCTb HMCXOMHBIX HM OTPaBJICHHbIxX o6pasiloB 
Hpelleiaacb 10 peak KpeKHHra KYMOJIa B MpOTOUHOM CHCTeMe TPH 475 
'). OKCMepHMeHTaIbHble KMHeTHYeCKHe AaHHble OOpadaTHIBaJIMCh NO ypaBHeHHio 
\. B. Mpocta AIA MOHOMOseKYAPHbIX TeTepOreHHbIX PeaKI[MU B MOTOKEe Ca} 


-* B yanpueiiiiem Jud KpaTkocTu asOMOCHIMKAaTHBIe KaTaMMsaTOpbl OyAyT OOosHayaTECA 
yKpamjeHHo Al — Si. 
** UycnutTemb JIpoOM COOTBETCTBYeT BECOBOMY MPOILeHTHOMy COMepxKaHHlo AlgO3, a 3Ha- 
eHaTeb — SiOg B KaTaumH3aTope. 
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Kak Buguo 43 pvc. 1, Ha KOTOpOM MpescTaBseHa 3aBHCHMOCTb KOHCTAHTbi 
CKOPOCTH OT KOJIM¥eCTBA BBeJeHHbIX KaTHOHOB Liu Na, ia Bcex Uu3y4eH 
HbIX OOpa3slloB MMeeTCA JIMHeMHOe MaeHHe aKTHBHOCTH C BBeJeHHeM HOBbIX 
KOJIHUeCTB KaTHOHOB MH H3JIOM, MOCJIe KOTOPOrO AKTHBHOCTb H3MeHAeTCA O4eHb 
MaJlO, HeCMOTpA Ha BBeeHHe 3HaAUHTeIbHbIX KOJIMYeECTB KaTHOHOB. B 9Tux 
ONbITaX 3a BeEJIMYMHY MPOTOHHOM KMCJIOTHOCTH KaTasIM3aTOpOB KpeKHHTa Oblia 
MIpHHATA MpelebHaA KUCJIOTHOCTbh, OlNpesesAemaA 9KCTpanou Aven MepBOro 
JMHeftHoro yuacrKa (puc. 1). Takoe onpeyemeHHe MpaBoMepHo BBUAy CTporoyi 
MIPOMOPWMOHAaIbHOCTH MexKly KOJIMYCCTBOM BBeJCHHbIX KaTHOHOB Merasital 


i 02 03 04 05 Ybuskbf2 f 92 03 UW 05 06 97 makble 
ui 


Nq —————~> 


Puc. |. SaBucuMocTb KOHCTaHTbI CKOPOCTH &% OT KOJIMNCCTBAa BBECHHBIX 
“uoHos Lit (a) u Na*(6). 1 — 30/70, 2 — 50/50, 3—80/20 


M MlajleHveM akTHBHOcTH. Ha nomoroM yuacTKe 9Ta NPOMOPWMOHAabHOCTh Hapy- 
WaeTCA: 3HAYMTeIbHBIM OOMeH, KaK y2Ke ObWIO CKa3aHO Bbillle, MOUTH He H3Me- 
HAeT KOHCTaHTHI CKopoctH. Mp CKIOHHbI AYMaTb, UTO TeperuO Ha IpAMOM MoxkeT 
OLITh OObACHeH MOO MpososmKeHHeM OOMeHa Cc OH-rpynmamu kaTaiuTuueckH 
MalOaKTHBHBIX OKMCIOB Al,O3 u SiO., u60 qudpy3sHoHHEIMU 3aTP yqHeHHAMH |) 
CBSASAHHbIMM C YBeMYeHHeM KOHIeHTpallMH KaTHOHOB MeTaJia Ha MOBepXHO- 
CTH KaTasIu3aTopa. | 

V3 puc. | Buguo, uTO MakCHMasIbHad MPOTOHHaA KHCMOTHOCTbh HW MaKCHMaJIb~ 
Had AKTUBHOCTb OKa3aJIMcb y OOpa3iia cocrapa 30/70, HecKOIbKO HHxKEe y OC 
pasita 50/50 u eme HuxKe y OOpasiia 80/20 u 10/90. SasucuMocTb akTHBHOCTH 
OT KOJIMUeCTBA aCOPOMPOBaHHbIX KaTHOHOB JIA MCXOMHBIX OKMCIOB Ha puc. | 
He lpelcTaBuleHa, Tak KaK HX KOHCTAHTbI CKOpOCTH Ha MOPAMOK MeHbIUe, 4eM 
y Al—Si-xaranusatopos: mia SiOz 0,02 u ana Al,O; 0,01. Yount o6mex, 
MIpOBeAeCHHbIM C HCXOMHbIMA OKHCaMH, Tak»ke HeBenukK (0,025 moaxB/r nis 
Al,O; u 0,070 mMoxs/r ana SiOz) Hw CHu>KaeT KOHCTaHTy CKOpOCTM peakiwH Kpe- 
KMHra KYMOJla pakTHuecKH JO HyJIA. Ha 3TOM OCHOBaHHH MOKHO CKa3aTb, 
YTO OObIWaAd OOMeHHas CNOCOGHOCTh HM KpeKMpyloulad# AKTMBHOCTb MpHcyite 
Al — Si Kkommuexcy, a He BXOJAMMM B Hero OKHCHaM. 

Vis puc. | Takxe cileqyer, YTO HaKMOH MpAMOJMHeEMHbIX yuaCTKOB OKasaJics 
pasJIM4HbIM JIA OOpasiloB, OTpaBJeHHbIX KaTHoHamu Li u Na. Oro pasnnuve 
CBA3aHO, MO-BHAMMOMY, C SKPaHHpPyIOWMM BHAHHeM OOJbIUMX NO pa3sMepy 
wuoHop Na. Uro6pl uck0uNTb 9KpaHUpyloiiee BAMAHHe HOHA OombUOrO pa3- 
Mepa HM OuIM2Ke MOJOMTH K MCTHHHOMY 3Ha¥eHHIO MpeebHOH KUCOTHOCTH, B 
AaIbHeHIWMX pacueTax ObIIM HCMONL3OBAaHbI ONbITHbIe aHHble, MOyYeHHbIe pH 
oOmMeHe C KaTHOHaMM THA. MHTepecHo OTMeTHTb, UTO OOMeHHAA KHCJIOTHOCTD, 
onpefeseHHad u3 puc. | MeTroyoM 9KcTpanoaluu, coBnayaer Cc BeIMUMHaMy 
MAaKCHMAaJIBHOH OOMeHHOM acopOlHH STHX xe OOPasiIlOB, BHIUMCeHHbIMH HaMy 
NO YpaBHeHHlO H30TepMBI OOMeHHOM agcopOuuu E. H. Fanona (!5). 9ro copna- 
AeHHe CBUJleTeIbCTBYeT O IIpaBHJIbBHOCTH MPHMeHeHUA KaTHOHA JIMTHA JIA OLeH- 
KM MCTHHHOTO YMCa OOMeHHBIX WeHTpoB. AHaOrvyuHbili BbIBO O TOM, 4TO HOH 
Li o6nmayaer cnoco6HoctTh10 K OTPpaBJICEHHIO TOJbKO OAHOTO AKTMBHOFO WeHTpa, 
Opi chenaH JJancoptom ('%). JlanHpie m0 oOmMeHHOL acCOpOUnH NMOsBOIMIN 
ONpeReMMTb LOO AKTHBHOU MOBeEPXHOCTH, KOTOPaA OKa3avlaCb JIA CAMOFO aKTHB: 
Horo Katasusatopa 30/70 pasnol 2%. Ora BenmunHa Haxo_MTCA B XOpoteN 
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OracHW C paCueTOM aKTHBHOH MOBepXHOCTH H3 JaHHbIX MO BO3POXeHHIO ak 
MBHOCTH MpOKaJICHHbIX KaTaJIM3aTOPOB BBeeHHeM HeOONbUIMX KOMUeCTB 
30H (1°). 

ua onpeleienuA BeMUMHbI anpoTOHHOli KUcMOTHOCTH Tex xe o6pa3lloB 
1 OKUCJIOB OblJia MCIONbSOBaHAa TepMOMeTPHYeCKad MeTOANKa, ONHCaHHaa Tpam- 
9y30M (*). JlanHbie, mpeycrapmennple Ha puc. 2, aBaaioTca CpeqHHMH U3 JByXx 
IOBTOPHbIX OnbITOB. Ha puc. 2 npescraBsleHa 3aBHCMMOCTb KOHCTaHT CKOpocteit 
{COTPaBJICHHbIX aJIIOMOCHJIMKATHBIX KaTaJIM3aTOPOB HM OKHCH aJIIOMUHUA OT Be- 
TMYMHbI ANPOTOHHOH KMCOTHOCTH. Ora 3aBMCHMOCTb Tak»Ke MpsAMOHHeiiHa, 


mHb/e 
0p | 
in|" & 
: 
U4 @) 148 
8 
% MY) § 
G2 G2 
ib), 
A 
Yo = Yq Yy You Me0a/ein, 
Puc. 2. 3aBHcHMOCTb KOHCTAaHTHICKO- Puc. 3. 3aBNcHMOcTb KOHCTaHTbI CKOPOCTH % 
pocTH % OT BeMHYHHbI ampoTroHHoli (/), mporonHoi (JJ) nu anporonnoit (///) xKu- 
KHCJIOTHOCTH JIA HCXOMHBIX (CIJIOLI- CMOTHOCTell OT CocTaBa KaTamusaTopa 


Hand JIMHAA) HU OTPaBJIeEHHbIX OOpa3- 

OB pasHoro cocTaBa (MyHKTHPp). 

10/902. 30/70,. 8 1.50/50, 
| 4— 80/20, 5 —Al2Os 
MpWueM COXpaHAercH MpexHee COOTBETCTBHE Mey AKTHBHOCTbIO HM KHCJIOT- 
HocTb1o. HanOoubllad KHCIOTHOCTh CooTBeTCTByeT OOpaslly cocraBa 30/70. 
BemmuvHa KHCJIOTHOCTH Yy MCXOJHbIX OOpa3sllOB NaflaeT MO Mepe CHM KeHHA 
AKTMBHOCTH JO BEJIMUMHbI AMPOTOHHOM KUCMOTHOCTH YHCTOM OKHCH aJIOMHMHUA, KO- 
ropas MOKa3biBaeT 3HAYHTeJIbHYIO BeJIMUMHY KMCOTHOCTH JIbronca (0,43 maKB/r), 
B TO BpeMA KaK OKHCb KPe€MHHA NOKa3blBaeT MONHOe OTCYTCTBHe 3TOFrO 
Tila KucoTHOCcTH. Ha TOM xe pHCyHKe MYHKTHPOM MOKa3aHO H3MeHeHHe allpo- 
TOHHOH KUCJIOTHOCTH KaTaIW3aTOpoOB MO Mepe OTpaBJIeHHx WX KaTHOHaMM JIM- 
rua. HesHauvtesbHoe MajleHve ampOTOHHOM KUCJOTHOCTH C OTpaBsJIeHHeM (He- 
SKObKO OoJbiee WIA OOpasita 80/20) HeCOMHeHHO TOBOPHT B MOb3y H36upa- 
feJIbHOCTH aHHOli MeTOAHKH B OTHOWIeCHHH allpOTOHHBIX WeHTpoB. OjHako 
4eOOXOJMMO OTMeTHTb, UTO HEKOTOPOe CHHKeHHe BEIMYMHEI KUCMOTHOCTH JIbroOn- 
°a C OTPaBJIeEHHeM He eCTb pe3yJIbTaT OIWMOKN SKCIepHMeHTa, a CBA3AHO C He- 
JETKOCTHIO B pa3srpaHHueHHH MPHpObI KHCJOTHHIX WeHTPOB 3THM MeTOJOM, T. e. 
MpH THTpOBaHHH OCHOBaHHeM Jlbiouca (B AaHHOM CJlyyae STH JalleTaTOM) 4a- 
STHUHO THTpYyIOTCH H MpOTOHHbIe MeCTa aJIKOMOCHJIMKATHOH CTPyKTypbl, u4TO 
ICOHCHHO 3aMeTHO Ha HeOTpPaBJIeHHbIX OOpasilax. Ec Obl 9TO OblIO He TaK, TO 
3enuunHa KUCIOTHOCTH JIbrOHCa C OTPaBJIeHHeM He MeHsAIaCb ObI, HW IpAMad Ciaya 
AKTUBHOCTH IIa Obl MapasieIbHO OCH OpfMHAT. 
_ Ham onpirp! m0 onpesedeHHio ampOTOHHOM KHCJIOTHOCTH [OKa3bIBalOT ee 
HayiMuve, HW JarKe B 3HAUMTeJIbHOM KOJIHUeCTBe, KaK B OKHCH aJIOMMHHA, TaK H 
gs Al — Si-xaranusaropax. Ha pune. 3 noKa3aHa 3aBHCHMOCTb KOHCTAHTbI CKOpOcTu 
KpeKHHTa KYMOJIa HCXOJHbIX OOpaslloB KaTasM3aTopa, a Tak?Ke MpOTOHHOK 
M allpOTOHHOM KMCMOTHOCTeli OT UX CocTaBa. PopMa KPUBbIX TOBOPHT O TOM, 
4TO M@XKLY aKTHBHOCTHIO H OOOHMH THMAMH KUCJIOT CyllecTByeT ompeyeseHHaA 
3ABHCHMOCTb. CHMOaTHOCTh KHCJOTHBIX KPHBbIX MexK]ly COOOH roBOpHT J1H60 06 
AJICHTHYHOCTH KHCJIOTHBIX ILeHTPOB, M60 O TOM, ¥TO pH (bOpMHpOBaHHH aili0- 
MOCHJIMKATHBIX KaTaJIH3aTOPOB IIpOHCXOUT BOSHHKHOBeHHe OOeHX OpM KxHC- 
noTHocTu. Ileppoe npesnosmoxeHnHe, oTMafaeT B CBA3H C TeM, YTO HCXOMHAaA 
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OKHCb aJIIOMMHHA H OTPaBJICHHble aJIKOMOCHJIMKaTb! HMeIOT OOubLy!O OCTaTOUHy 
aMPOTOHHYIO KHCJIOTHOCTh pH MpakTHYeCKM MOJIHOH NOTepe aKTHBHOCTH H 
peakitu10 KpekuHra. Mexyly Tem, He3HauMTebHOe NaseHue KucIOTHOCTH JIbrouC 
C BBeJIeHHeM KaTHOHOB JIMTHA UM HEMpONOpUMOHAaJIbHO peskOe MaleHHe KOHCTaHT 
CKOPOCTH peakIWHH KPeKHHPa CBHJeTeJIbCTBYIOT O,TOM, UTO ANPOTOHHAA KUCJOTHOCT 
CONYTCTBYeT NOABJICHHIO NpPOTOHHOM pW BBeAeCHHH aJIOMMHUA B CTPyYKTYypy OKHC 
KPeMHHA, HOCaMa 10 CeOe, Oe3 MpoToHa (He 
rHpaTHpoBaHHas), yuaCTHA B KpeKHHTe H 
upuuuMaer. Takum oOpa30Mm, BTOpoe mpesno 
JlOwKeHNe, HAOOOPOT, NOATBep»xKLaercaA Has HUM 
eM OOJIbINOH BeJIMUMHbI allpOTOHHOM KHCJIOT 
HOCTH B OKHCH aJIIOMMHHA HW OTpaBJIeHHbl 
oOpasilaxX MpH WpakTHuecKH MOJHOM OTCYTCT 


of 


Ge a BMH KpeKMpylouleH CMOCcOOHOCTH. 
Bud 3aBHCHMOCTb aKTMBHOCTH OT MpOTOHHO 
of o4 KHCJIOTHOCTH, pelcrapieHHad Ha puc. 4 
: ie J WUMeeT MPAMOJIMHeMHbIM xXapakTep. IIpsama 
a a he mas) Oe BbIXOAMT H3 Havaia KOOPAMHAaT, 4TO CBHIe 
‘Oy a er, eee ; TeJIbCTBYyeT O HenocpeACTBeHHOH 4H oon 
WHOHAJIbHOH CBA3H AKTHBHOCTH MH MpOTOHHO 
Puc. 4. SaBpucuMocTb KOHCTAHTbI CKO- KUCJIOTHOCTH. 
pocTH peakiwH KpeKMHra Ky MOJIa OT a 
NPOTONHOli KucMOTHOCTH, onpeneneH- TH JaHHble C HECOMHEHHOCTbIO MOKa3bly 
Holt mo Lit. 1 —30/70, 2— 50/50, BatoT, 4TO BBeeHHeB KaTaJIM3aTOp KaTHOHOH 
3—80/20, 4— SiOz, 5 — AleOz JIMTHA CHM2KAaeT KPeKHPYIOULy!O aKTUBHOCTb 


TipHueM KOJIM4eCTBO BBeJeHHbIX KaTHOHG 
CTporo MpONnopuWMOHaIbHO YMCIY AKTHBHBIX MeCT HM He CBA3aHO C alcop6lu 
eH MX Ha KHCJIOTHBIX WeHTpax JIbronca. 


Katbenpa du3uyeckoH xuMHu Tloctymuato 
MockogeKxoro rocyapcTBeHHoro yHuBepcuTeta 28 V1 1958 
um. M. B. JlomoHocosa 
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PEOXHMH fi 
M. A. HOBPJKAHCKAS u T. MW. MLEHHHA 


HEKOTOPbBIE JAHHbIE O COXEP)KAHMM VW PACHPEEJIEHHM 
KEJIESA B YEPHOM MOPE 


(ITpedcmaéaeno axademuxom H,. M. Cmpaxoeum 8 VI 1958) 


JlureparypHble CBeleHHA O COJep2xKaHHM »KeIe3a B Bomax Uepnoro mopst 
TPaHHU4MBaloTCA JIMUIb yKa3aHHAMM Ha TO, 4TO COJepxKaHHe xXKelesa B IyOuH- 
OU TOJle UMeeT TeHeHWHIO K yBeruueHMIO (1) M YTO KOHIeHTpallua  Kee3a 
YepHoM Mope MO OTJebHBIM WaHHbIM OIM3Ka K KOHUeHTpallun B Apyrux 
topax (*). — 
B nactoauleli paOoTe npefcTaBsleHbl pesyJIbTAaThI OMpeleieHuA pacrBopeHHoli 
B KOMIWIeKCe C OpTodeHaHTpOJIHHOM) HM B3BeWWeHHOH cbpakiun 2xKese3a. B oc- 
OBY OllpefeseHuA «oOWlero» x%elle3a B3AT MeTOA C a, a-JMNMpHAWIOM B 
pHOJMxKeHHH K MOJM@uKaluN, peKoMeHyyemon J[paueppim c coaBTopamu (?). 
Ha6si0feHHA OTHOCATCA K WeHTpasIbHOH TlyOOKOBOAHOM uacTH BOCTOYHOH 
OJIOBHHBI MOpsA, re Ha 3 CTaHIMAX %KeNe30 ONpPeeANOCh MO BCeli BepTHKAaJH 
(0 Ha HM Ha 5 cTaHWMAX Wo rmyOunn! 300 M. Kpome Toro, »ee30 OnpedevAOCb 
a 2 cTaHIWMAX B CeBepo-3amaqHOM palioHe, pexKHM KOTOpPOrO NOMBepxeH 3a- 
e€THOMY BJIMAHHIO MpecHbIx Box. TlonpirKa mpocequTb Ce30HHbIe OTKJIOHEHHA 
[POM3BeeHa MO HaGJIOMeHHAM B palioHe BbIXOa U3 CeBacTONOJbCKOM OyXTHI. 


Ta6auna 41 


Cojep»kaHuve pacTBopeHHoro 2Kevleza B Bogax YUepHoro mops (Fe, mr/m?) 


Bocrounpili yrom mops Paspes Anta—batymMu BA a A ye sie 
Bec. (bdeppanb 1956 r.) (aprycr 1956 r.) | 4956 r.) 
hens HOMepa cTaHWHit 
4 pon 43 15 fh 22 [need 13 14 it cel. bes 
0 0,0 0,0 9,8 0,0 0,0 0,0 0,0 0,0 200, 0 10,2 
10 0,0 0,0 0,0 0,0 0,0 — — as 0,0 0,0 
15 — a oe = — 0,0 0,0 
25 14 One — 0,0 2,7 = — == 
50 0,0 — 4,8 0,0 — 0,0 0,0 0,0 
75 0,0 — _ 0,0 0,0 — — | = 
100 0,0 -- aa 0,0 0,0 0,0 0,0 0,0 
150 0,0 —_ — 0,0 0,0 0,0 0,0 0,0 
200 0,0 0,0 -- 0,0 0,0 0,0 0,0 0,0 
300 0,0 0,0 — 0,0 0,0 0,0 0,0 0,0 
500 — _ — — _ 0,0 0,0 0,0 
{000 _- — Ont, 0,0 8,4 
1500 - — aN) ORO Mone 
2000 — — _— 0,0 | 20,0 


Haiizeno, uro dpakunA pacTBopeHHoro x%Kelesa B UpeoOJaatolleM YHCVIe 
nyuaep oTCyTCTByeT MOUTH MO BCeH BepTuKalH. Uckniouenne CocTaBisaer ruly- 
unHad Tosa (c 1O00O—1500 no 2000 m), re pacrBopeHuoe xKes1e30 OOHapy2KeHO 
KomuectBe ot 6 20 20 mr Fe ua | M?® (ra6a. 1). 

Kak 2T0 OTMcyeHO M B Apyrux MOpPAX, OCHOBY COMepxaHuA rKeuIe3sa B Uep- 
OM MOpe COCTAaB/IAeT B3BeLeHHaA (:ppakUuA. ITO coepxKaHue NO PAAy AaHHbIX 
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eOCTABJAeCT BEJIMYHMHY OMHOr 


O MopxAKa Cc TaAKOBbIMH B BOJlax Muposoro oKea 


3 
(°): of HecKOJIbBKUX MMJi“rpaMM Jo 10 mr Fe Ha 1 m®, mpH cpeHeM CofepKaH 


>Kemega Ha MoBepXxHOcTH OKoI0 26 mr Fe na | mM? (ra6a. 2). 


3 
Cofepxkanne B3BelleHHOrO xe1e3a B Boyax UepHoro mops (Fe, Mr/M ) 


Tao6danua 2) 


(mesBpastb, 1956 r.) 
Tay6ou- 


BocrTounbit yrou Mops Paspes Anta — Batymu CeBepo-3anaftHasw YaCcTb tt 


(aprycT 1956 r.) pa (Hiomb 1956 r.) | 


Ha, M 


ii \ 
HOMepa CTaHIHu } 


| | | 
22 Cpean.| 12 Ss ae Cpenua| kP nS Cpear 


0) 16 | 347) 36 |) 29 
10 12; 39} 9) 20 
15 —}—|—}] — 
29 Lee | aly dal || ged 
30 MSS the | leah |e oy? 
75 ON dae SOM 0 

100 14 | 30 | 22 9 
150 IS eh Del aloe 
200 (kf Spl alee Mm 
300 33 | 22 | 43 5) 
500 —}|—|}—|] — 


34 » | 28. 4324.46 1 42) 20-1" 44 9 12. 


1 


13 19 S= il Sales — 30 52 44 
= a oe Pee = 4O S3) 48 | 
pe 25 
A? 16 36 | 62 4 34 | 
5 13 — — 


38 | 23 | 38 102 | 4] 48 
15 | 46 | 40| 14] 18] 24 
I Pl es a eh nS he 
31 | Demerara oan FN4 | 
coe | EIR 7) A | 


1000 — 
1500 — 


ouiee 7 4 
a4 AZO 


2000 =|. = 


Hecmorpa Ha HaGrofaemblii pas6poc BemmuHH (0-BAAMMOMYy, CBOHCTB 


Hib Bogwam Muposoro oKea 


paciipexevieHHH KeJle3a B YepHom MOpe BBIABJIAIOTCH ONpeeJIeHHble 3aKOF 


G 2 4 G0 8 m2fms 
rm 


75+ 


w 


(30 
M 


Puc. |. Pacmpenemenne xeve- 

3a B KHCMOPORHOH Tome 

Uepxoro mops (asrycr 1956r.). 

I] — xamuctaTuKka (craHiua 

Ne 13), 2 — oTKpbITHIt paliou 

Mops, OMxKe K Oepery (cTaH- 
mua Ne 12) 


— | 20 | 38 | 29 


Ha BOOOLIe), B TFOPH380HTaJIbHOM H BepTHKaJIbH 


mepHocTu. Ilo cofep»xaHHIO xele3a B MOBepX! 
cTHBIX cmoax UepHoro MOpsA pa3slMuaIoTCA 7 
pationa. HanOombuiuM cojepyKaHveM xKevle3a } 
pakTepH3yIOTCA yuaCTKH, MOJBepxXeHHbIe 3aM 
HOMY BJIMAHHIO MaTepHkoBoro cToKa. Takxe ¢ 
HOCHTeEJIBHO MOBbILeHO COMepxaHe Kese3a B Ty 
OpexKHbIX patioHax. B noBepXHOCTHBIX COAX Wer 
PaJIbHbIX paHOHOB MOPA, OCOOeHHO B XaJINCTat 
YeCKHX OONACTAX, COJepmRKaHve %*esle3a HeCKOJb: 
HwKe, UEM B YKa3aHHbIX JBYX pawoHax (puc. 1) 

IlepeuncieHHble paHOHbI MOpA pasmMuatIo7 
TakxKe WH MO BepTHKaJIbHOMy pacmpejleeHHto » 
Jie3a B HUX. B rayOoKoBoqHOH uacTH Mops B Beft 
Hux 300 M HaOOfaeTCH OTHOCHTeMbHO 6OJIbI 
pas0poc BeMYHH M0 BepTuKanH. B mpefenax at 
TOMA OTMeYeHb! HW HavOoublWve BeMUMHBI 3 


WepxKaHuaA  %*Kele3a (puc. 1), a6dcomorHplit make 
MYM KOTOPBIX pacnojoxKeH B C0e HavGoublile 
U3MeHeHHA BeJIHYHHbI CoseHoctH. B tome or 3 
no 500 M 10 Mepe yruly6meHus UMeeT MecTO pe3k 
MafeHve cojlepxKaHua xeesa. Crow or 500 
1000— 1500 M  xapaxktepusyerca HanMeHbUL 
cOJlep2KaHHeM B3BeleHHOH cpakuwMH xene3sa ( 


7 wr Fe na | M*). Eme rayOxe HaMeyaetcd TeHJeHIINS kK yBeHueHl 
Coflep2%KaHuA xAkeslesa: B HavOoee riyOokux cm0Ax (2000 m) comepxanue # 


Jle3a, 3a C¥eT pacTBOpeHHOH 
uTO WH Ha noBepxHocTuH. B n 


(ppakllMH, OCTHraeT BeJIMUMHEI TOTO xe MOpsAt 
pwOpexHBIX yuacTKaX MOps, WOCTYMHBIX Hemocpe 


-CTBeEHHOMY BJIHAHMIO Oepera MH peuHoroO cToKa (C OTHOCHTeIbHO He6obI 
oOme riyOuHOH), HaGmOfaoch yBenvueHHe COMepxKaHHA >KeNe3a C ru1yOuH 


AO CaMOro JHa. 
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t 
BeptukaibHoe pacnpeleienie 2enesa onpelesserca, 110-BUMMOMy, op- 


(OH ero HaxXOKeHUA B MOpCKOii Bole u, KpOMe TOrO, XapakTepOM HCTOUHHKOB 
To nocrynienua. Menbuatiuime vacruuku coequHeHHit xeme3a WH xKeNe3a. Co- 
epxkalleroca B AeTpute HM teKaMAX, B TOM YMCe MH YacTHUKH Tep purexHoro 
POHCXO*KNeHUA, IPH Wepexose B COM pe3sKO yBemMUNBalOllelica mnorHocru 
aMeMISIOTCA B CBOCM MaeHHH, OOpasyA siecb OObUIMe WH MeHbUIMe cKON. 
eHud. Boee Kpynuble yacTHlbl, MIpocKakuBas Yepes 2TOT Oapbep, oOorantaoT 
TyOxKeslexKalllue CON. OgnHaKO JIA TOpH3OHTOB, pacromOKeHHDIX rary Oxe 
IKa3aHHOrO Oapbepa, He MeHee BaxKHbIM HCTOUHHKOM 2Kele3a ABUISIOTCA o6pa- 
yiollMecaA Ha MecTe JleTpuT u deka. Kpome Toro, yBeruueHve coxepxKaHua 
fele3a B MpHOJIMKeHHA KO THY, BOSMOXKHO, MpOUCXOMUT BCJelcTBHe Oct yi- 
PHUA ero M3 rpyHrTa. 

Sona tborocnHtesa B UepHom Mope no cosepxKaHHl0 B Heli xee3a He oTmH- 
leTCA 34METHO OT ApyrHX MOpelt: B CpeqHeM Ax Cos oT 0 Ao 50 m cogep2KaHHe 
enesa B UepHom Mope cocraBaset oKos10 20 mr Fe na | m®. Tak xxe Malo ormH- 
leTca OT ApyrMX Mopeli BeMMYMHAa aTOMHOFO OTHOLIeHHA xelesa kK cbocdaTam 
‘e/P), KOTOpoe B 30He cporocHHTesa UepHoro mops cocrapaset oKo0 0,6— 
8, T. €. OIM3KO K BeMUMHe, ycTaHoBseHHoH Kynepom (4) yaa Axnrauiicxoro 
Hasta (0,57). B rayOxenexatux cnosx B UepHom mope, B oriuune or mpy- 
|X MOpeH, COOTHOIeHHe MexkJy xelesom u cocdopom Gosee pesKO MeHseTCa: 
Mlep2kaHHve docdaTow ¢ riyOvHO MocreneHHO OOroHseT xKee30, H B TOWLE 
/0—1000 m cojepxaHHe cocdaTos no Becy npumMepHo B 10—15 pa3 mpesn- 
MeT cOflepxKaHHve Kele3a. 

) Uerkux Ce30HHbIX OTKJIOHEHHH B COepxKaHHH 2Kele3a JaHHbIMH HaGwIOLe-" 
\AMU He OblWIO ycTaHoBeHO. Bovsiee Toro, B OTKPbITOM MOpe, JaxKe Mpu Hyvie- 
M colep2xKaHHu cocdaTos Mo BCcel BepTHKaJIM 30HbI (OTOCHHTe3a (10 riIyOHHbI 
} M) COJlep*KaHHe 2Keule3a B BOJe He Nagano nuxKe 12 Mr Fe ua | M?® (ra6a. 3). 


TaOauna 3 


Kome6aHua B cofep2KaHHN 2Kese3a H cocdaToB (mr/m®) 


Patio Bbixogqa u3 CeBacTonosibcKow OyXxTbl 
BocrounadA yacTb MOpA 


e (beBpanb 1956 r.) 
| HOHOpb AHB apb anpeJib aBrycT ow 
outa, M 1955 r. 1956 r. 1996 r. i956 r. | Gna Cr. 8 
a a n > 
Fe) lliPnilnh eh Fakke Perera kek P Fe | P 
0 2050 8 | 7 30 3 | 62 |0,0 0; 416 0,0 31 0,0 
A AN OROn ten ao 87 3 | 28 Pe AKO| a7 OPO aes. 0,0 
14 GAS OROM RAS a 7 412 |) — | 40 is aN alge: 0,07} 59 0,0 
Hee Ma DO WS OFOR Ae 0,0 
0—14m {28 | 0,0 | 46] 7 20 |23. ln42 ai to 9 Pil 44 22 
TOO Sa 29 30) | 33 
150 ts" od 15 38 


bylelHee MO3BONAeT ClelaTb 3aKIOUeHHe, YTO B 30He *oTrocuHTesa UepHoro 
»A, B MepBylo Ovepedb, HcuepmpiBalorcs (pocipaTs (uJIM HUTpaTbl), HO He xe- 
(0, HU, 4TO, CleqoBaTeIbHO, xee30 B UepHoM Mope He ABAAeTCA PakTopom, 
MMTUPYIOUMM pasBuTHe (HMTOMIAHKTOHA. 


‘Cepactonoubcekand OnomornuecKkad cCTaHilHA Toctynuso 
um. A. O. KosamescKoro 5 V 1958 
Axayemuu HayK CCCP 


WMTHPOBAHHAA JIMTEPATYPA 


Tl T. Dauuapuenxo, H.W. Gurupus, 3an. Kppimck. o6ul. ecTecTBOHcH. 
hour. npupog, 11, 5 (1929). 2 C.M. Tpaves, A.C. Pasymoes uw gp., Merogp 
Myeckoro H OaKTepHoOdorMyecKorO aHawM3a BOE, Mee 9532= 70a: Ko6nexuu- 
uke, O MMHepasbHOM MMTaHHM HeKOTOPbIX YePHOMOPCKHX AMaTOMOBEIX BOMOPOCeH, 
|pebepaT KangusatcKolt muccepranun, M., 1954. 4L. H. Cooper, J, Marine Biol, 
ima7, 279 (1948). © G. J. Lewis, E. D. Goldberg, J. Marine Res., 13, 183 
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Jloxxagn Akagemun nayr CCCP 
1958. Tom 123, Ni 5 


_ BHOXHMI 


E. B. FPOPAYEHKOBA 


OB HAEHTHYHOCTH THCTAMHHASbI WV AMAMMHOKCHA3bI 
(I1pedcmaeaeno axademuxom A. H. Onapuneim 24 VI 1958) 


B 1928 r. Becr (4) Bmeppple OOHapy2xKHJI B TKAaHAX 2xXKMBOTHDIX (pepe 
yuacTByIOuluii B MHAKTHBMpOBaHHH HW OOesBpexUBaHUM B OPraHusMe rucTraMu 
Ilosquee Llenmep c corp. (*) noka3auiv, UTO HapxA,y C THCTaMMHOM B TKak 
noiBepraiorea epMeHTaTHBHOMY OKHCJeHHIO [pyre OMONOrMYeCKM AaKTHBE 
jMaMMHbI — WyTpecuH, kafaBepHu MW arMaTHH. Ha ocHoBaHuM cneludu4yHor 
JleHCTBUA STUX CepMeHTOB, AelicTBHA Ha HHX Pa3JIMUHbIX HHTMOMTOPOB UH aki 
BaTOpOB, MOBeeHUA UX pH *bpakUMOHMPOBaHHOM BHICaIMBaHHH OOJbIUMHC! 
MCCIELOBAHHH MpHUWIO K 3aKJIOUeHHIO O HaIMYHH OAHOrO *epMeHTa, OKHC 
youleroO THCTAaMHH MW JMaMMHbI; NO Mmpeliowennio Lleniepa stor depMenT € 
Ha3BaH JMamMuHoKcufa30nH (JIO). OnHako 9TO 3akullOueHHe OCMapHBaeTcaA HE 
TOpbIMH HccefoBaTeramu. Tax, Kanennep-Agnep (*) HaO1ofana, 4TO | 
U3 MlOYUeK CBHHbM 3HauHTeIbHO CHJIbHee pacilleliseT THCTAaMHH MO CpaBHe 
¢ KalaBepHHOM, B TO BpeMA Kak JMaMMHbI 9Hepruyvee oKucsatoTca JIO ce 
porku. Il]pu HeKkoropbix maTouorMuecKHxX COCTOAHHAX, HanpuMep, y Gepe 
HbIX C WpeskKaMNcMyeckOH TOKCeMMeH, B CbIBOPOTKe 3HaUHTebHO CHHM 
paspyllieHHe rucTaMuHa, HO He KajlaBepuHa. I]pu qoOaBnennu cbiaBnnater 
qunykeotuya (PAIL) k anodepmenty JLO u3 novek CBHHBU, NOs yYeHHOMy 
WMajiu3e, AKTHBHOCTb BOCCTaHaBJIMBalaCb TOJIbKO B OTHOUMIeHHH THcTaMy 
Ha ocHoBaHHN HaGi0aeMbIxX pasIM4uHH B OKHCeHHM rucTaMuHa MU [Mame 
Kanennep-Annep (*) npefnonaraeT HanMuve AByx dbepMenTos — rucTraMHE 
u JkO. 

C Welbio NOYYeHUA JONOHHTeIbHbIX JaHHbIX O6 HeHTHuHOcTH JIO u 
CTaMHHa3bl B JaHHOH padoTe u3yyanu: 1) pacnpefeneHue akTuBHocTelt m0 
HOWeHMIO K THCTAMHHY HU AHaMHHaM B OeKOBbIX pakuuax JIO 2xuBOTHBE 
pacteHul, MOyueHHbIX MpH OuHcTKe (epMeHTa MeTOOM 9aTeKTpocbopesa;, 
CpaBHUTeJIbHYIO XapakTepHCTHKY HHAKTMBUpOBaHHA JIO uz noyeK CBHHbU 
NeHCTBMM M30HMKOTHHWITHApasufa M peakTHBUpOBaHHe MOy4eHHOrO pH 
ajIM3e amod@epMeHTa pH WoOaBlenuu cbocdonupugzoKcaa (M71) no ornorter 
K THCTaMHHy WH MaMHHnamM. 

B Hacrosuleh paOore HaMH yCTaHOBJIeHO, 4TO pacmpeslemeHue aKkTHBi 
(ppaxunh JO, ounmenHbix MeTOLOM 2eKTpodopesa, MO OTHOLMeHHIO K ru 
MMHY WM JMaMWHaM CoBnaaer 0 AMHe KoOHKH. JIO uz noueK cBUHBH 6 
aKTHBHA B OTHOUIeHHH NyTpeclimHa, Torga kak JLO u3 npopocrKos ropoxa 
CIdeT THCTAMHH HM TeKCaMeTHJeHAMaMHH MpHMMepHO C OMHAKOBOM CKOpOCT 

B mpesbilyuiem uccieqoBaHuu (°) Hamu OblIO nOKa3aHO, uro OT] un OD 
MpHHuMaloT yyacTve B AetcTBun LO. Jlosuycon (°) nonyunn anocbepMent 
M3 9KCTPaKTOB N04eK CBHHbM MyTeM O6paGoTkKM UX M38OHHKOTMHMATHApa3H, 
C MOCIeLYIOWMM NHaM30m; mp JoOaBsenuu OI] K nonysenomy Takum o6pa 
anodepMeHTy akTuBHocTp JJO sBoccraHaBauBanacb. Hamu noKa3aHo, To 
CjleHHe THCTaMHHa MW WMaMvHoB npenapatamu JO u3 noueK CBHHbU CHYKaeT 
OJMHAKOBOM CTeNeHH MpH MHAKTHBMPOBaHHN GepMeHTa M30HMKOTHHMITH Ap 
AOM HW B paBHOH Mepe MoBbIaeTcA Np AoOaBenuu PI] kK anodepmMenty 
nomyyeHHomy 110 Jlasuacony. Tomnyuennbie Hamu JaHHble MosTBepxKTaloT A 
cTaBsleHHe 06 useHTHYHOcTH JIO u ructamuHasbl. 
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OKCMTePpUMeHTadbHaan Ural Cex st 6) 


IIpu npexpaputrerbxolt ouncrke JO ucnonpaosanu MeTO, (pakUMOHUpoBaH- 
oro BbicaMBaHHA: Na,SO, ana JIO u3 nouex cBHHbU (7) uw (NH4),SO,4 aaa DLO 
3 6-AHeBHbIX MpopocrKoB ropoxa (8). Tlonyyenubie pacrsopp cbepMexta uauu- 
Ba MPOTHB AMCTHIJIMPOBaHHOH BOJbI H CryulaiM JO HeOombINOrO OObeMa 

Ie MOPaHOBLIX MellOUKaX B TOKe BO3yxXa OT BeHTHJIATOpA. 


me e€0 


Akmubxocmb {0 -——=— 


Codepanue benka ——>- 
a 
S 


Axod Homepa gpakuud Kato} 


Puc. 1. Pacuyenenne rucramuva u nyTpeciuna mpenapata- 

mu J[O u3 mouek CBAHbM, NOJIyYeHHBIMH Mocue smeKTpocopesa 

Ha KOJIOHKE C Wesmos030H. 40 mr Geka; 22 ex. JIO; 0,05 M 

tbocbaTHEId Oyep pH 7,35; rpaquexr norenuaua 3 B/cM; 

JIUTeIbHOCTh 9eKTpodopesa 18 uac. J — 6enoK, 2 — ax- 

TupHoctb JIO 8 oTHouleHuu myTpecuMHa, 3 — aKTHBHOCTb 
JIO gs orTHollewuu rucramuHa 


; 
- B onpirax no pa3yzenexuio JIO ucnomb30BaiH MeTO 30HaJIbHOrO 3JIeKTPO- 
opesa B BePTHKaJIbHOH KOJIOHKe, HalOJHEHHOM WeJVIOJIOSHbIM MOPOLIKOM 


, 1°). QnekTpospl pacnoJlaraid TaKMM OOpasoM, YTOObI AHO HaXOAMJICA B HWXK- 
24 uacTw KoNOHKH. AKTuBHOcTb JO B 3aBHCHMOCTH OT MeTOJa OnpeseeHHA 
sIpaxkeHa B CyleyioulMx eMHMWax (cM.(*)): B MHKpOMONAX yObIIM rucTaMuHa 
i 1 uac waKyOalluu WIM, Ip OKHCeHHH AHaMHHOB, B MAKPOMOJIAX NoTpedule- 
aA KuCNOposa 3a 1 vac unKyOatuu. B KononKy BHOcuM 1,5 Mi mpesBapu- 
‘bHO OUMLeHHOrO pacrBopa JO u3 nouek CBMHbH, Cosepxaulero 40 Mr OemKa 
lylempbHol aKTuBHOcTbIO 0,50 ef. akTuBHocTH Ha | mr GOeKa. QneKTpodopes 
DoBOAMIH B cbocaTHom Oydepe M/20, pH 7,3 mp rpaqMeHTe nNoTeHIMaa 
—3,5 B/cm. [IpomonaxutembHocTh aekTpodopesa coctraBaisia 18 uac. Ilo oKon- 
HHH SeKTpOopesa BbITeCHAMH XHAKOCTh W3 KOJOHKH TeM xe docdaTHbiM 
mpepoM, Mpomyckaad ero vepes KOJIOHKY NOM AaBJleHHeM CTONOa KHAKOCTH. 
ACTBOP, BbITeKAIOWIM 3 KOJOHKH, COOMpaIM C NOMOMIbIO aBTOMaTH4eCKOrO 
wineKTopa (ppakuuamu mo 2—2,5 ma. B kaon Ppakunn ompeselAmn Cojep- 
aHue GemKa m0 Metogy Jloypu (1!) u axtuBHoctTs JO no orHomlennto K ructa- 
aHy merofom Ta6opa (*) u K (uaMuHaM MO NormouleHHI0 KUCOpOfa B anma- 
te BapOypra. 

Kax suguo u3 puc. 1, JO u3 nouek cBHHbM CocpefoToueHa B HanoOoulee m0- 
MMOKHBIX OesIKOBBIX (PpaKUMAX, KOTOPbIe H3B/IeKalOTCH H3 KOJIOHKH NepBbIMH. 
THBHOCTE JIO no orTHomenv1o K PHCTaMHHy M MyTpeciluHy pacmpefesena 


aM 899 


oyuHakoso Bo cppaKkituax oT Ne 5 yo Ne 14 c MaKCHMAaJIbHBIM paculenweHHe 
o6oux cy6ctpatos Bo dppakunn Ne 11. B sro mpakuuu, CofeprKalllen 0,68 M 
6enka v3 40 mr, BHeECeHHBIX B KONOHKy, JIO ounileHa B 7 pas MO CpaBHeHHl 
¢ HpenapaToM, B3ATHIM JIA aleKTpocopesa, U B 35—40 pa3 — M0 OTHOIUeHH! 
K MCXOMHOMY SKCTPakTy, MOmy4eHHOMY M3 alleTOHHpoBaHHOrO Mpenapata MK 
yeK. 
IIpu paszenenun JLO ropoxa naa anekrpocpope3a OpaiM mpesBapuTesbH 
OUNMeCHHBI mperapar, coyep2Kamtuit B 1,5 ma pacrBopa 21 mr Geka C ye bHO 
AKTHBHOCTbIO 30 ef. YcOBH 
Me| 60 aulekTpodope3sa § aHaJIOrHuHI 
mpekpiyuemy onpiry. Kak Obut 
noka3aHo Hamu paHee("*), Jie 
ropoxa m0 cBoelH aueKTpoope 
THYeCKOM MOJBHXKHOCTH 3Hayr 
TeIbHO oTmuuaetca oT JO i 
moueK CBHHbH HM MOCJe JWIEKTPC 
| tbope3a HaxXOJUTCA B KaTOXHO 
G2,20 yaCTH KOJIOHKH. 
Y/ V3 puc. 2 BUAHO, YTO ak 
MLM TuBHocTu JIO ropoxa no OTH 
246 6 MRK 6B DLA 4 it IeHMiO K THCTaMMHy u revel 
Homepa gpakuyud 


MeTHJIeHHaMHHy pacrpeyed 
Puc. 2. Pacilemmenue| rucraMHHa H [eKCaMeTHJIeH- yt BOK OMOHKe OJMHaKOBO 
Iuamuua mpenapatamu JIO u3 mpopocrKoB ropoxa, 
NOJyYeHHBIMH NMocwe aeKTpodopesa Ha KOMOHKe C cppaxumax:ot Ne 15 qo Ne 2 
wemmoo3z0H. 21 mr 6enxa; 73,3 ex. JO; 0,05 M doc- B MaKCHMaJIbHO OUMILeHH 
gbatubli Oydep pH 7,35; rpaguexuT norTenmuasa (ppaxunnH Ne 20, cofeprKauie 
3,5 B/CM; JWIMTeIbHOCTh 9SuIeKTpodopesa. J — 6enoK, 0.85 mr 6enka c yes bHO!i a 
2 — axtuBHocrTb JIO B oTHollienuu reKkcameTuseHyua- d 64 Hee 
MuHa,’ 3.— axTuBHocTb JIO B orHollenuu ructramuna ?HBHOCTbIO 59 ef., Mocr 
OUHMCTKA B pasa mo cpaBH 
: HHIO C HWCXOJHbBIM SKCTPaKT 
43" mpopocTkoB ropoxa. Takum o6pa3oM, B mpemapatax JLO Kak xKuBOTHOr 
TaK HW paCTHTeJIbHOrO MNpOWNCXOmwKMeHuA Pacipewesenve AKTHBHOCTeH MO OTH 
WeHHIO K TMCTaMHHy HW WwaMuHaM MO JWIHHe KONOHKH MpH 92IeKTpodope’ 
copnayaer. 


8 


S 


Akmubnocme £0 


0 
Axod 


Ta6auma 1 
PeakTuBupoBanHe docdonupHszoKcasem (PII) anodepmenta JIO u3 nouek CBHHbY 
c KajlaBepHHoM HW TMCTaMHHOM 
CocraB npo6: 1 ma depmenta, 202M kagapepuna-2HCl usu 1,1 uM ructramuna: HCl 
30 y ®f], 5 y PAT. O6tem npo6 2 ma. Vaky6anua 1 vac npu 37,5° B armocdepe Os 
IIpenapat depmeuta | AKTHBHOCTb (epmeHTa 
pH OKHCeHHU pH OKHCJIeHHH 
he Cocrap KaflaBepuHHa THUCTaMHHa 
Bey. | B% Bee. B% 
1 | Wcxogupit akcTpaxt Pessen HOG 106,6 400 : 
2 | Tipenapat Ne 4 + 10-3 M ysonnKotunns- 
rulpasuna ileal, 4) 39,9 Baie! © lode 
3 |IIpenapar Ne 2 nocne yuanusa 11,6 HA Boo Buta 
4 |IIpenapar N 34 50 y OF BAF 79,4 86,6 Sin2 
D | Ipenapat No 3+ 50 y O11 +5y @A| 15,0 Done 50,0 | 46,9 
! 


Ana mowyyeHun anocdepmMenta JLO mpuroropasnu atleronosuili mpenap 
iyTeM WOOaBJIeHHA K 9KCTpaKTy M3 Mo4eK cBuHbU 10-KpaTHoro OObeMa OXI 
*KMeHHOrO alleToHa. B AanbHelimem ognnjamm JO dpakwuonupoBaHHBIM BBIC 
uBaHuem Na ,SQ,. Hs0nnKkoruHMarnapasug, oOaBseHHbtit K pacTBopy ounute 
Horo npenapata JO B Konnentpauun 10-8 M c nocnenytoutelt WHKyOallHen 1 
37° B TeyeHve 30 MHH., BEISbIBal 3HAdHTeMbHOe CHMKeHMe OKUCReHUA THCTaM 
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M KajlaBepuua (cM. Ta6n. 1). Tipu mocnexytoujem Auanuse pacrsopa JLO npo- 
B AHCTHIJIMpOBaHHOH BOjbl AKTHBHOCTb (epMeHTa He H3MeHAMaCb MO OTHO- 
HMIO K OOOMM cyOcrpatam. OI], AoOaBneHHblli K ManMs0BaHHOMy pacTBopy 
) B KonuuectBe 25 y Ha 1 Ma mpoOsl c nocnexyroulel uHKyOalMell npu 37° 
reveHHe 30 MHH., BbISbIBaJl 3HAUMTebHOe MOBbIIMeHHe aKkTuBHocTu JIO B paB- 
M cTemeHu C KaflaBepHHOM Mu c ructamuHoM. JlobaBenue PAIL B kommuectBe 
 B mpoOy Ha 2 MI OKa3bIBaO HeKOTOpOe TOPMOxKeHHe peaKTHBUPOBaHHA ano- 
pmMenta LO cbocdonupnyoKcaem. TakuM oOpa30M, Mpu “acTHYHOM OTUlerIe- 
M kodepMeHTa MM MOCwefylolleMm ero OOaBMeHHH AKTUBHOCTb CHCTeMbI 110 
HOWeHHIO K THCTaMMHY MW JMaMHHaM H38MeHAaCb NapasJebHO, YTO TOBOPHT 
OTHB HasIMuvA Jpyrux pasqeibHbIxX PepMenToB. Merog JiaBuycoHa oKasaJca 
MpHMeHHMBIM JIA NOyYeHHA AKTHBHOFO, allotbepMeHTa M3 MpopocTKOB ropoxa. 


ViuctutyT Ononormueckoli mu MeQMIMHCKOH xXHMUH Toctynusto 
Akajlemuu MeMuMHCKHX HayK CCCP 17 VI 1958 


UMTHPOBAHHAA WINTEPATYPA 


orCe Hy 1B esd,E\WiyMoe H.enr y)Jia Physioly,.70;:849-(1980). po2@sB.aks Ze hletr 
cH. The Enzymes, 2, 1951, p.544. 3 R. Kapeller-Adler, Biochem. J., 48, 99 (1951). 
R. Kapeller-Adler, Biochem. J., 44, 70 (1949). 5 A. N. Davidson, Bio- 
em.J., 64, Ne3, 546 (1956). §® E.B. Top saueuxkoe a, Buoxumua, 21, Ne 2, 247 (1956). 
H. Tabor, J. Biol. Chem., 188, 125 (1951). ® P.G. Mann, Biochem. J., 59, No 4, 
9 (1955). ® J. Porath, Biochim. et Biophys. Acta, 22, 151 (1956). 1° P. Flodin, 
W. Kupke, Biochim. et Biophys. Acta, 21, 368 (1956). #4. O. H. Lowry, A. Rose- 
Bough, F. Lewis, R. J.Randall, J. Biol. Chem., 193, 265 (1951). 1% S. M.R o- 
mithal, H: Tabor, J. Pharm. and Exp. -Therap., 92, 425 (1948). 18-B. . ¥Y cre x- 
casa, E. B. TopaueunxKosa, Buoxumua, 23, Ne 2, 212 (1958). 


904 


JLoxaagn Akagemunu nayx CCCP | 
1958. Tom 123, Ni 5 | 


XHMHYECKAA TEXHOJOFH, 


C. A. BAJIESHH, B. B. POMAHOB u H. H. MOJOBAEB | 


VCCJIEMOBAHHE BJIMAHHA HEKOTOPbIX HHTMBUTOPOB HA | 
KOPPO3HOHHOE PACTPECKHBAHME METAJIJIOB 


(ITpedcmaeaeno akademuxom H, II. Bapduacim 31 VII 1958) | 


rma HacTomileH paOoTsl ABIAeTCA MCCeAOBaHe BIIMAHMA MHTHOUTOL 
TIB-5 (1) wa pacrpecKuBaHHe ayCTeHHTHOM HepxKaBeloulelt cTamH 1X18H9 | 
42% pacrsope MgCl, u HekOTOpbIX MHrMOMpOBaHHbIX CMa30K Ha pacTpecki 
BaHue JlaTyHu B MapaX aMMMaKka. Crab HaxOJMJIaCb B COCTOAHHM JIMCTOBOI 
nowycaOpukKata, CielMaibHOW Te 
MooOpa6orke He NosBeprasacb, cc 

Xumuyeckuh cocTaB uCcueqyemon cra CTaBOM, IIPHBeJeCHHbIM B TaOu. |. 
(B mpowextax) O6pasubI ume cbopmy, OOnlmHy 


(DAG ciicin e 4l 


AJA MCWbITaAHHA Ha paCTAKeHH 
Crab 1X18H9} C Cr Ni |Mn] Si Ti |Mo HanpsxKenua CO3aBaJIMCb OHO 
HbIM PaCTAKeHHeM, AIA Yero CT 
1-A napTHa 0,08} 17,20} 10,61]1,20] 0,50 | 0,69 0,24 KaHbl MOHTHDOBAJIHCb H 
2-A napTuA 0,08] 16,90] 10,35}41,20] 0,50 | 0,84 |0,24 BO 8 ie a ee 
3-a mapTuA 0,08] 19,29) 9,43]1,241 0,56 1 0,52 |0,21 -O. VicxoyHble Hallps>KeHHA Obi 


pasypt 30 KD/mM?. 
Viccneqopaive mpospogunoch B 42% xunsamem (153°) pacrsope MgC 
JlaryHHble oOpasilbl C XMMMYeCKHM CocTaBOoM (B MpolleHTax): Cu 68,6; 3 
30,96; Fe 0,09; Al ci. ume Taky!o %e tbopMy, KaK M CTaJIbHBIe. 
HanpsxeHva co3aBalMcb pac- 
TAKeHHeEM Ha CilellMaIbHOM MalllM- Ta6Oauma 2 


2 
He (*) M mpucnocoOleHuu uM MA BuusaHue uuru6utopa TIB-5 Ha cKopoctb p 
MCXOWHOTO COCTOAHHA Obl PaBHbl TPeCCKHBaHvA CTaH B  KHNAILeEM pacrBo 


| 


30 KI/mm?. Hicnpiranve mpoBolusocb 42.% MgCl, (1-8 naprua, Tabu. 1). 
B Napax 25% pacTBopa aMMHaKa. 5 = 30 KI’/mm™ | 
Mccneqopaucb MHTMOMpoOBaHHble 
sy, Konueutpa-| Bpema qo pac- 
CMa3KH, pa3pa6oTaHHble COTpPYyAHH- WHA HHTH- | TpeCKMBaHna, Iipumeyanne 
KaMH Kadeqppr xumuu Mocxoscxoro  °#70Pa_% paces!) 
ropoycKoro nefaroruueckoro MHCTH- 
tyta uM. B. HM. Jlenuua, u mapas- 0 73 Toueunble cuenbl KO 
jlembHO Cc HuMM cma3sKH ILMTM. 0,05 730 ie sbvoopacnoe a an 
WHJICA OHH OOpas3y 
OdcyxkJaloTcs cpeqHHe JaHHble 43 T1ATH 0,1 7130—> Fonepiucdes we ome 
NapaJWIeJIbHbIX HM3MepeHHk. HUJIacb 
P 0,25 730> To xe 
CB yl ara TE =u CC re WO: 1/0 4710 mone 


Banus. Jlannpie © BuJIMAHMNM MH- Ilpumeuaunue. Crpenka osnaya 
ruOuTopa IIB-5 Ha cKopocth Koppo- uo x yKa3aHHoMy BpeMCHH HH o_HH H3 5 d 
3MOHHOTO paCTPpeCKHBaHWA UCCJIe- pasyoB He pa3spymiuuca. 
jlyemoli cTawHu (ra6.1. 2) MOKa3bIBalor, 
uTO BBeweHve 0,1% wHrHOuTOpa B KOPPOSHOHHY!0 Cpely NOMHOCTBIO MpHocT 
HaBJIMBaeT OTHOBPeCMeHHO MOBep XHOCTHBIM KOppO3HOHHBIN Tpoilkecce HM pacrTp 
KHBaHHe CTaJiyv. 

Onpeylemenne MaKCHMaJIbHO JOMYCTHMbIx Hallp AxKeHnH TIpH MUHYMaJIbH 
3alllUuTHOU KOHIWeHTpallun MHTHMOUTOpAa B HCCJIEHYeCEMOM pacTBOpe TlOKa3aJo, 4 
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THOHTOP sallMial Mera OT pactpecKuBaHua IIpH HallpsxKeHHAX, KOTOpbIe 
SPIBAJIN OTHOCHTCIbHOe yIMHeHHe OOpasios ~ 16%, T. e. np HamMuHH cy- 
CTBCHHOM MulacTH¥ecKkol fecbopmMauuu (ra6n. 3). 


Maloun tao 


ie MHrvOuTOpa IIB-5 Ha uyscteuTembHocTh cram 1X18H9 x pactpeckuBaHulo B 42% 


kullAlem pactpope MgCl (2-4 maprua, Tad. 1) 


Cpena 


MM? 


. 
1 os a 
Peeaiaes one (Ce 
Sas |e ee : Kel Oe 
az|eas ra B Ejo 35 
FSGS sg PuMewaHHe o Cpeya OS tenet TlpumMeuanue 
BEISVRS % Eagl®@ome 
a yea) Spa 2 Ss) fos 
a LDrndaxs 


42% KunAULH 
pactsBop MgCl 
| To xe + 0,1% | 30 
HHrHOUTOpAa 


Ne 


ONnbITa 


4 


UlratTubie cMa3kuH: 


pasloB He paspy- 
IHJICA 


Ta6auua 4 


Bnyaune unruduropa TIB-5 wa cKnounoctb x pacTpecknBaHnio 
CBapHBIX oOpasyoB Ha cramu 1X18H9 (3-4 naprua, Ta6a. 1) 
B 42% xkunsaulem pacrBope MgCl,-o = 30 xr/mm? 


Bpema go 
pacTpecKu- 
BaHHA, MHH. 


Cpena TipuMeyanue 


42% KunAuul pacrsop MgCl, 60,5 


3000 


PaspyWleHHA MO MecTy CBapKH 


To xe + 0,1% uHru6uTopa Hu ogHH u3 5 O6pasnoB He 


paspylmusca 


Talon tayo 


Bumsanve HHTMOMpOBaHHbIX CMa30K Ha CKOPOCTb PaCTPeCKHBaHHA JaTYHH 


B Mapax 25% pacTBopa aMmMuaka 


Bpema oO 
CmaskH PpacTpecKH- IIlpumeyvanue 
BaHHA, MH. 
KoutTpoub. a) 6€3 cMasKu 19 CuuibHan oOmlan KOppo- 
3ua. Muyoro TpeuwlHH 
6) myuicamo 35) HesnauutTeibHaad O6- 


laa Kopposua. Tpe- 
WHH HeMHOrO 
CusbHad oO6l,aa Kop- 


30 | 73 3 | To xe, uro Ne 2] 35 | 730+ |OGpasyE He pasp, 
4 | To xe 40 | 730+ |To xe 
730 Hu oun us 5 06- 5 | To xe 45 | 780 |To xe 


(OTHOCHTeJIbHOe yI- 
sMHeHHe ~16%) 


a) OCI] (okucneHublli MerTrpolaTyM, CBUHOBLIL posua 
cypukK, yaliTcnupT, eAKHH HaTp) 40 
6) {[UTM-19 (napadun, Wepesuu, neTpomaTyM) 64 HeswauutTesbHaad o6- 
ad KOpposua 
B) LMTM-51 (napadun, nerposatym, WepesHH, AH- ITlopepxuocTb cuerKa 
TapHaaw KucMOTA, pasOaBseHHad yaiTCHupToM) 120 moTeMHewsa 
MurnOupopaHuble CMa3sKkH: HesnauutTedbuoe moTem- 
a)12-P (uepesuuy 10 B. 4., cTeapaT KaubuuA 8 B. 4., HeHHe MOBepXHOCTH. 
janonmun 20 B. 4., O€H30aAT HaATpHA 7 B. 4., TpelluH HeT 
BHCKO3HH 95 B. 4.) 120+ 
6) CmasKa—18 (G6eH30aT MOHOS@TAHO-aMHHa 2B. 4., HesnauntembHaa 06- 
omeaT HaTpHaA 5 B. 4., CTeapaT KaJIBIyA Waa KOopposua 
10 B. 4., MacO—83 B. 4.) 114 
B) 14-P (uepesuu 18 B. ¥., ManomuH 21 B, 4., OcH- Caa6oe noTremHeHHe 
30aT HaTpHaA 7 B. ¥., BHCKO3HH) 120> MOBepxXHocTH.  Tpe- 
UHH HeT 
Ilpumeuaunne. CrpesKa o3nayaer, uTO OOpasell He paspymavica. 
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Ilpencrapis10 uHTepec mpoBepHTb BMAHMe HHrMOUTOpAa TIB-5 Ha CKAIC 
HOCTbh K paCTpeCKHBaHHIO CBapHbIX OOpasIloB H3 HCCJeMyeMOM CTAaJIM B TeX | 
ycnopuax. C 9270 Wembio CTasIbHble WaCTHHbl CBapHBaJIMCb aBTOMATHUCCK 
aprOHHO-JlyroBoll cCBapKOli BOb(~paMOBbIM SeKTPOAOM Oe3 MpHCaounc 
MaTepHala, Mocule Yero U3 3THX MWaCTHH BbIpesaIMCb OOpasiipl. | 

Jlanuble, npesctTaBuieHHble B TAO. 4, CBHAETEILCTBYIOT O TOM, YTO VMHTHOUT 
TIB-5 ycnemHo 3auumaeT cTalb OT pacTpeCKHBaHHA H B CBapHOM COCTOAHK 

Ilpu ucnpiraHuH slaTyHu Obl 
BbIOpaHb! cma3sKH OCI], WMTM-] 
LMTM-51 u ania cpaBHeHud — ¥ 
THOHpOBaHHble CMa3KH, paspadorTa 
nubile C. A. Banesuupm u B. II. B 
paHHukom: 12-P, 14-Pu 18. Br 
yecTBe MHTMOMTOpOB IIpHMeHAJIM 
aMHHbI H OeH30aT HaTpHA B BH 
30% GydepHoro BoyHOrO pacts 
c pH 7—8. OmyabratopomM 
NOJIYYCHHH CMa30K C/K JaHOU 

JlaHHpie (Ta67. 5) moKa3biBa 
yTo cma3ku 14-P, 12-P un WHTM 
CyUeCTBeEHHO 3aMe]JIAIOT ckopoc 
pacTpeCKHBaHHA MeTajwla NO cpa 
HeHHIO C OMbITaMH B - OTCYTCTB 
CMa30K HW IPH HaHeCeHHH Ha NoBe 
HOCTb OOpa3lloB YHCTOrO Mylicaa 

KopposHoHHble TpellHHbl, BO3 
Kaloujwe Ha CTaIH B  OTCYTCTB 
WHTMOHTOPa Ha HeCBapHbIX HM CBq 
HbIX OOpasllaxX, Ppa3BHBaJIMCb B 
TPHKPHCTaHTHO (pue. 1). 

B cBa3H C TeM, 4TO Mpol 
pacTpecKMBaHHA MeTaJJIOB UM 
. : QN€KTPpOXUMMYeCKHH MexaHu3M, Ip 

uc. 1. BHyTpukpucTaMTHad KOppO3HOH- ce 
Had TpemluHa Ha cTamH 1X18H9, Bo3HHK- CTABIAJ1O HeCOMHCHHBIH, =HHTE 
max B 42% xunauem pactsope MgCle B yCTaHOBJIeHHe BJIMAHHA MHTHOUTO! 
oTcyTcTBue HuHrHOuTOpa. 250 X TIB-5 Ha asnekTpomHbli norenunam 
KHHeETHKY 9JICKTPOZHEIX Mmpotlecc 
C sTok Welbio B Kuna 42% pacrBop MgCl, ppogunca unru6utop II 
B KouHuecTBe 0,1%, OTBeyalOleM MMHHMaJIbHOM 3allluiarollei KOHILeHT} 
uuu. Veccneqopanve mpoBosumocb Ha OOpa3silaxX B HeHaMps2KeHHOM COCTOAHE 

TIpupeyeHuble Ha plc. 2 JaHHbIe MOKasbIBalOT, ITO B OTCYTCTBHe HHTHOUT 
SHAYCHHA SIEKTPOAHOFO NOTeHWMalla MeTalJia MlaBHO OO6JaropaxkuBalorcs 
TeyeHHe TMepBbiX 00 MHH., Mocme Yero OHM He MeHsIoTca. B npucyTcTBuH HH 
OuTOpa 3HaYeHHA NOTeHWMala B TeYeHHe NepBOM MUHYTHI CMelaloTca B 60¥ 
OTpHllaTeIbHY1O CTOPOHY, a 3aTeM, TaK 2Ke KaK HW B MepBOM cJyyae, HaUMHa 
mlaBHOe UX OOlaropaxkuBaHue. CrallMonapHble 3HaveHHA NOTeHUMaIOB B MpHe 
CTBHH HHrHOuTOpa JIeEKaT B OONACTH Ha ~7D MB Oouee NOMOKUTeIbH 
3HaueHHit. 

TlonsapusalMonubie KpuBble pc. 3 NOKasbIBalOT OMHAKOBY1O aHOHyIO NO, 
PpH3yeMOcTb MeTaJlla Kak B MIpHCyTCTBHM, Tak M B OTCyTCTBHe MHrMOuTOpP 
KOPpOSHOHHOH cpeye. KarToguble KpHBble MOKasbIBaloT Oouee JerKy!O NOMA 
3YeMOCTb CTaJIH B MpHcyTcTBHA MHrHuOuTOpa. 

O6OcyxMeHHe pe3syabTaToB. Ilonyuennple AanHHble oO BA 
Hud MHrMOuTOpa IIB-5 Ha cKopocTb pacTpeCKMBaHMA CTA MO3BONAIOT BMepB 
yCTaHOBHTb, YTO C MOMOM[bIO OpraHHyeCKHX HHTHOUTOPOB MOKHO MOWIHOCT 
MpeQOTBpaTHTb BHYTPHKPUCTaJUTHOe pacTpeCKuBaHHe Hau6onee THNMMUH 
ayCTeHHTHOH Hep2KaBelolleH cram 1X18H9 (B cBapHom u HecBapHOM cocT 
HUAX) B cpefe, CofepxKallle XNOPHALI MPM MOBBILWeHHOM Temnepatype. 
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YcranoBsieHHad HAMM BOSMOMKHOCTH 3allUThI unrHoutopom JIB-5 cranu or 
TPpeCKHBaHHA MIpH JeHCTBMM HalpsxKeHHM, BbISbIBAIOUIMX CYyLeCTBeHHy10 
JOPMAaLlHIO, M0-BHAMMOMY, CBHJeTeJIbCTByer O TOM, UTO MeXaHHyeckHe (pak- 
bl HMEIOT MPH pacTpeCKHBaHUU MeTaJJa MeHbillee 3HauYeHHe, YeM ChaKTODbI 
)POSHOHHbIe — 9JIeKTPOXHMHYECKHe. 

CyjecTBeHHoe o6slaropaxKuBaHie 3HaueHHi QIeKTPOAHOFO MOTeHIMaa cTa- 
NOX, BIMAHMeEM MHFHOMTOPa MPH OHOBPpeMeHHOM COKpallleHHH O4aroB KOp- 


-€, m6 
400 


ea xO #6 22 


ees 


ee a a 


TinomuHocine moko 


2 40 60 80 100 mun 


Puc. 2. Bauanne uxruOutopa Puc. 3. Bananue unru6utopa TIB-5 (0,1%) 
TIB-5 (0,1%) na anexrpogusiii Ha aHOAHyl0 HW KaTOHyIO NomApusatnonHbIe 
moTenival ctamu 1X18H9B KpuBble cramm 1X18H9 B 42% Kunamem 
_ 42% kunsaugem pactBope MgClo, pacrsope MgCle. a — KaToqHaa nomspu3a- 
a@—06e3 uHru6uTopa; 6 —c WHA Oe3 HHrTHONMTOpa, 6 — KaTOfHaA NoWsA- 
RoOasxot 0,1% uxHru6utopa pusauua Cc uHrHOuTOpoM, 6 — aHofHas 
IIB-5 (no HaCbINNCHHOMYy Ka- NOMAPH3aWuA Oe3 HHrHOUuTOpa, e — aHO]- 
JIOMeJIbHOMy 93JIEKTPoy)) Had Nomapusayua c HHrHOu“TOpoM 


SHH CBUJeTeJIbCTBYeT O TOPMO3ALLCM BJIMAHHH MHrHOMTOPa Ha aHOJHbIM mpo- 
cc. Ilonspu3anMonHble KpHBble, CHATHIe B NpHCyTCTBHM MHTuONTOpa, CBH- 
EJIbCTBYIOT O TOPMO3ALIEM BJIMAHHM erO H Ha KaTOHbIM MpoOecc, YTO M03BO- 
oT CleaTb BLIBOA, YTO MHruOUuTOp IIB-5 aBaaetcaA MHTHOUTOPOM CMellaHHOrTO 
ICTBHA B JaHHbIX YCJIOBHAX. 

Ojunakopas nosApHsyemocTb CTaIM B OTCYTCTBHe M B MpMCyTCTBHM MHTHOH- 
)a, T10-BHJMMOMY, CBA3aHa C BbICOKOH KOHMeHTpallueli MOHOB xsOpa B pac- 
pe, KOTOPble, KaK M3BECTHO, ABJIAIOTCA CHJIbHeMWIMMH aKTHBaTOpaMH aHOZ- 
‘O Mpoltecca. 

‘SalluTHOe BAHAHHE HeKOTOPbIX H3 UCC/e{OBAHHbIX HHTMOUPOBaHHbIX CMa- 
Ha CKJIOHHOCTb JIaTYHH K pacTpeCKMBaHMIO BilepBble MOSBO/IAeT yCTAHOBHTb, 
) C MOMOIIbIO OPraHHueCKHX HHTHOMTOPOB, BBeJeHHbIX B CMa43KH HM MacCuJla, 
KHO IIpeMOTBPaTHTb pacTpeCKuBaHHe MaTyHH. 


‘Wcraryt MeTauypruH uM. A. A. Batikosa Tlocrynusio 
| Axajlemun HayK CCCP 18 VII 1958 


WHMTHMPOBAHHAS JIMTEPATYPA 


1H. H. Ilytuaosa, C. A. Banesuu, B. Il. Bapaununuk, Unru6utopp 
posun metannos, M., 1958, crp. 87. *? B.B. Pomaunos, b. B. ByxapesBa, Vcr. 
H.-3KOH. uHdopm., M., TIpu6oprr u ctengnt, Tema 9 NIJ—56—491 (1956) 
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HToxrnayn Akagemun nayx CCCP 
1958. Tom 123, Ne 5 


PEOJIOTH A 


K. H. ABOPILOBA 


KEMBPHHCKME ®OC®OPHTOHOCHBIE OTJIO)KEHUA 
B TOPAX KAHbIKTAC (KOKKHbIM KASAXCTAH) 


(I]pedcmaeaeno axademuxom JI, B. Haauexunoim 25 VII 1958) 


B mpoOllecce reosloruuecKHX MCCeMOBaHH, MPpOBeLeHHBIX aBTOPOM B ropax 
(ABIKTAaC, B CBA3H C COCTaBJIEHHeM MeTaJIJIOreHH4eCKOH KapTbl, ObWIM BbI- 
eHbI PaHee HEM3BECTHbIe 3fecb (POc*OpUTHI MH OOoralleHHble cocdbaTHbIM Belle- 
M K ApOOHATHHIe UH KPeEMHUCTHIe MOPOb CpesH MeTaMopdH30BaHHbIX MOPCKUX 
MHK JIMHAJIbHbIX OTJIOXKCHHH, Pa3sBHTbIX Ha CeBepO-BOCTOYHOM Kpblle Kan- 
TACCKOrO aHTHKJIMHOpUA. 
IIpeqnitymiumn uccieqopatenamu (Bb. K. Tepseuxuii, H. H. Kocrenxo, 
A. MactpiokoBa H Jp.) 9TH OTMORKeHHA OTHOCHJIMCh MpelMONO*KUTeIbHO K 
XHeMy mpoTeposoio. Hamu xe B HUX OOHApy2XKeHbl OCTaTKH TPUIOOUTOB 
93 rf.) CpeqHeKemMOpuiickoro Bospacta. 
Yka3aHHble HAXOAKH MO3BONAIOT MepeCMOTpPeTb CylleCTBOBABIIMe mpescra- 
HHA O CTpaTHrpaduu JOKeMOpHHCKHX HM HMKHEeMAaeosOuUCKUX OTJIOXRKeHNH 
HOrO paloHa M COMOCTaBHTb UX C OM3KHMH NO BO3spacTy, HM B YacTHOCTH 
QOPHTOHOCHBIMH, OTJIOXKeHHAMM Apyrux pakowos Kasaxcrana (Kaparay, 
yTay H p.). 
Cpequ KeMOpulickux oTmoxKeHHH rop Kanypiktac HaMH BbIeeHO [Be CBH- 
1) cyraHquHckaad (HWKHAA) M 2) HapKbi3aicKad (BepxXHAA). 
B coctaB cyraHAuHCKOl CBUTbI BXOJAT TeppHreHHble MOPCKHe OTVIOXKEeHHA, 
JICTaBJICHHble aJIeEBPOJHTAaMHM, aJIeBPOMeIHTAaMH, Me/IKO3ePHUCTHIMH Tecua- 
‘aMM C KOHTIOMepaTaMH B OCHOBaHHH. YKa3aHHble MOpOsbl CHJIbHO MeTa- 
MPH3OBaHbI HM [MpeBpallleHbl B CepHIMTO-KBapleBble, CepHIMHTO-XJIOpHTO- 
PlleBbie Hu ~Apyrue caHup. Monwocrh oTioxwKeHult CyraH_MHCKOH CBUTbI 
—1000 m. 
Hapkpispiickaad cBuTa 3aeraeT CoriacHO Ha CyraHAMHCKOM, HM rpaHutla 
<ly HMMM MpOBOAUTCA yCIOBHO MO MOABeHHIO B paspese KapOOHaTHEIX T10- 
. CBuTa ClO*KeHa CaHIaMu, MecCuaHHKaMH, M3BeCCTHAKAMU, TVIMHMCTO-yrvIn- 
-KPCMHHCTbIMU CylaHiaMH HM MecCTaMH MaCCMBHbIMM KpeMHHCTBIMH MOpOsaMH. 
sepXaX pa3pe3a CBUTbI MHOFa OTMeYaIOTCH BaJlyHHO-raJieYHHKOBble KOHTVIO- 
aTbl. 
Tuapyoli oco6OeHHocTb10 COCTaBa CBHTbI ABJIAeTCA YepeOBaHe TeCuaHUKOB 
lanes C TOpH30HTamH ocdopcosepxKallMx MSBeCTHAKOB HM KPCMHUCTBIX CJIaH- 
. TlecuanuKu uM CraHlibl B paspe3e MpeoOmasaror Hay U3BeCTHAKAaMM M Kpe- 
(CTHIMH oposamu. VapectHaAku OOpasytOT TOPH3OHTHI M JIMHSbI, MOIMHOCTb 
oppix oObiuHo 1—2 M u MakcuMasbHo 15—20 mM. MomHocTb raiMHucTo-KpeM- 
ThIX M [MIMHMCTO-yrMCTO-KpeMHUCTHIX CilaHiies 10O—15 mM, pexe — Jo 50 M. 
B w3pecrHakax JlaHHOli CBUTbI HaMM HalifleHbl OCTaTKM TpHNOOUTOB, cpequ 
oppix H. E. Uepxemiesow u H. K. Veumupim onpeyesentt. Hypagnostus 
sifer (Walc), Hupagnostus cf. exculptus (Ang.), Phalacroma sp., Anomo- 
ma (?) sp. Hanuume yka3aHHBIxX OcTaTKOB (payHbl MO3BOJIAeT OTHOCHTb 
KBISBUICKYIO CBHTY K BepXxaM cpeHero kemMOpHa. MoulHocTb CBUTbI 
—950 M. 
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KemOpuiickHe OTJIO%KeHHA Ha CeBepO-BOCTOUHOM KPpblJle KaHAblkTacck¢ 
aHTHKJIMHOPUA CMATbI B CJIOMKHbIe CKaKM CeBepO-3alafHOroO MpocTHpa 
C MaleHveM UX KpblibeB oT 20 yo 70°. OrmeyaeTcA OMpOKH,bIBAaHHe CKJ 
OK K 1orosamayly, T. e. B CTOPOHY OKeMOpHuicKorO sfpa Kan fbikTaccK¢ 
aHTHKIMHOpHA. CKalKH OCJIOXKHeHbI MpOLObHbIM HM MOMepeyHbIMH (CeBef 
BOCTOUHBIMH) pa3sJIOMaMH C MHOPOUHMCJICEHHBIMH CMelleHHAMM OTJeIbHbIX FOF 
3OHTOB. | 

To cepepo-BocTOuHbIM CKIOHaM KaHybikTaccKHx Pop KeMOpHlickHe OT0x 
HHA CHJIbHO paccJlaHWOBaHbl C MpeoGlaalowlMM HaKJIOHOM MOCKOCTeH paccaé 
leBaHHA K CeBepo-BOCTOKY Mo yrmom 75—85°. 30Ha MHTeHCMBHOFO paccilé 
WepaHHa cpagana c KonamMuHCKYMM pa3/IoMaMH, OrpaHMunBaloulMMu Topp Ke 
JIbIKTaC C CeBepO-BOCTOKA. 

Kap6ouHaTHbie M KpeMHHCTbIe NOPOAbI HAPKbISbIVICKOH CBUTbI, KaK NpaBy. 
cojlep2KaT MOBbIIMeHHbIe KOHIWeHTpaluu ocdopa, oOplyHO He MpeBbiilarou 
2—5% (P20s). JIumb Ha OTMebHBIX yyacTKax coflepxanue P2Os ocrury 
10—20%. Han6cmee BbicoKve cofepxaHua P2Os OTMeyeHBI B TOpH30HTe 433 
CTHAKOB, OOHaxKalolleMcA m0 mpaBomy Gepery p. Hapkpispii. B 9Tom rop 
30HTe, MMeIOUIEM MOLIHOCTh 5 M, OTMeYeHBI HeOOJIbIMe JIMH3bI pocdopnt 
¢ cofep»aHvem, P2Os fo 27—32%. | 

Mocopcojepxalllwe USBeECTHAKH OOBIUHO Ceporo, TeMHO-Ceporo, a HHO} 
mouTH uepHoro peta. Mx oKpacKa HenocTOAHHa MW 3aBMCHT OT MpuCcyTCT 
TOrO WIM HHOrO KOsMYNeCTBa OpraHHyeckoro BeljecTBa. V3BecTHAKH, Kak 2 
BHJIO, MHKPO3epHHCTHle, MesMTOMOpdHbIe, KaJIbUMTOBbIe, MeCTaMH JOJIOME 
3MpOBaHHble. OrmeualoTca Bce CTayMH Mepexoya OT c1a00 JONOMMTH3HpOB 
HbIX M3BeCTHAKOB JO JOOMUTOB. He HcKOUeHO, YTO 4aCTb JOJOMHTOB MOi 
O6pa30BbIBaTbCA B CTaMHIO MepBHYHOTO OCaKOHAaKOIMIeHHA. 

M3BecTHAKH CpaBHUTeJIbHO YaCTO BKJOUaIOT KPeMHHCTbIe OOpa30BaH 
MMerollHe (POpMY JIMH3, MpocsoeB H Y4AaCTKOB C HeMpaBHJIbHbIMH HM OKPYrJ 
ouepTaHHamu. TeHe3uc STHX KPeMHUHCTHIX BKJIIO“eCHHHM HesACeH; MOMKHO Mp 
MOJOXKHTb, YTO OHH BO3HUKJIM OMHOBPeMeHHO C BMelllalOllMMH UX KapOor 
HbIMH OcajKaMH. 

Mectamu HenocpeCTBeHHO BBIINe TOpH30HTa pocdbopcosep»xKallux us 
CTHAKOB 3aJleraloT YePHble [IMHHCTO-KPeMHUCTHle, TJIMHHCTO-yIrIHCTO-KpeM 
CTbI€ CJIAHUbI H MaCCHBHble KpeMHHCThIe MOposbl. Cpeyqu HUX OTMeUaIOTCA CI 
KyJibl TYOOK HM eMHHUHbIe palMONApHu mMmOXoH coxpaHHocTu. Tak xe 
MW B W3BeCTHAKAX, B KPCMHHCTHIX MOpOsaxX MpuCyTCTByeT HepaBHOMepHO Pp 
TipefeseHHoe OpraHuyeckoe BeujecTBo. M3 MuHepasbHBIX MpHMecel B Kap 
HaTaX WM KPeCMHHCTEIX mMopogax mpucyterBytor: Oaput, vepHeili cbocdopcox 
*KallHH MHHepasl, MMpHT, WAPKOH, cdeH, HHOIa PyTH, aHaTa3 MW BaHa; 
(rouHee He ompeslemeH). | 

MocdoputTbl, BcTpeyaioujuecA B BUJe MeNKMX JIHH3, MpescraBisioT cof 
TeMHO-Cepble, MOUTH UYepHble MOpOAbl C OONHTOBLIM cTpOeHHem. WocpaTi 
BelllecTBO, mo faHHbIM 6b. B. PoswnHow, orknaybiBaocb B (bopMe KO/JIOK 
B JlaJibHeMIleM OHO MpeoOpasoBanocb B dbropanaTuT. WTopanaTHT u MUHet 
Tula aHanauTa OTMeyaeTCA TaKxKe B MeJIKHX MIPOKMUIKAX WM U3BeCTHAK 

XUMMYeCKHH CocTaB cpoctbopuTa C COHTOBbIM CTPOeHHeM CulemyrouHl (06 
sell cboctoputa B3AT B BepxHeM TeyeHHu p. HapKbI3blI; aHaiu3 BBINOJI 
JI. VW. Uyenxo): SiOz 14,02%, TiOz 0,27%, AlzOs 4,76%, FeO 0,74%, Fe: 
0,67%, CaO 43,30%, MgO 1,15% P2Os 27,79%, F 2,72%, SOs, pacrBopenH! 
B HCl, 0,07%, menoun 0,38%, morepa mpu mpoKanuBanun 4,47% (cyn 
100,67%). CnektpanbHbimu aHaiu3amu“ B docdoputax u cboccbopuTu3supos 
HbIX KapOOHATHBIX HM KPeMHUCTHIX NOposax ycTaHOBMeHO MOUTH NOCTOSH! 
mpucytcrBve BaHagusg (or 0,1 go 1,0%), wupkonusa (or 0,01 no 0,1%), HuKe 
(or 0,001 go 0,01%), uHorga KoGabTa M xpoMa, CileqoB SepHauA M MON 
nena. OOpraHo mpucytcTByloT Take Oapuit u crpontuit. 

Hasvune BaHalua ABIAeTCH OCOGCHHO XapaKTePHHIM [WIA YepHBIX PIHHUC 
KPeMHHCTHIX CylaHies. CofepxkaHHe BaHaquA B STHX NOposax, NO JaHHBIM 
MHYeCKHX aHaJIH3OB, HeNOCTOAHHO H KOmeOneTca oT 0,1 no 1%. 
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DocsopHTOHOCHbIe HM BaHafMeHOCHble KeMOpHHCKHe OTMOXKeHHA B ropax 
[bIKTaC HME€IOT HEKOTOPHIe YePTb! CXOACTBA C AaHAJIOFHYHbIMM OTOX%KeCHHAMU 
peOTax Kapatay u Yuayrtay. Ilo qannpm Bb. M. Tummenncap6a, choccopurto- 
Hble OTMOKeHHA B Kapatay, NO-BHAHMOMYy, OTHOCATCA K HH3aM cCpesHero 
Opua. B ropax Kanypiktac Ux BO3pacT, B COOTBETCTBHM C HaliyeHHOu cay- 
, He JIpeBHee BepxoB cpefHero KeMOpua. Tak Kak cbayHa OO6HapyxxKeHa B 
OMKCHHAX HMMKHeH uacTH pa3zspe3a HaPKbI3blICKOM CBUTbI, TO BHOWHe Jony- 
MO JlYMaTb, 4TO BEPXHAA YaCTb paspe3sa ITOH CBUTbI OTHOCHTCA y2Ke K BepXx- 
y KemOpnio. 


Bcecow3Hbll HaydHO-HcculeqOBaTesbCKHH Tlocty nuvi10 
reowOorHueckHl HHCTHTYT 16 VII 1958 


WHMTHPOBAHHAS JIATEPATYPA 


“5. M. Tummeapdap6, JAH, 71, Ne 1 (1950). 
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Jlokxayp Ankagemuu nwayk CCCP 
1958. Tom 123, Ni 5 


rEOJIOP: 


M. C. HAPHBHHA, B. H. KPECTOBHHKOB, 4YKAH BY-4UYHb 
uw tO. ©. FATHHCKHM 


HOBbIE HAXOAKUM MAJIEOSOMCKOH ®AYHbI B XPEBTE 
MAJIbIM XMHPAH (KATAMCKHA) 


(ITpedcmaeaexo axademuxom H. C. Wamckum 2 VIII 1958) | 


B pe3ybtate uccseqoBanuli CopercKo-Kuraiicxoi AmypcKoi okcnenyl 
B pa3JIMUHbIX yUaCTKaX paCMpOcTpaHeHHA HepaCWIeHeHHbIX MOLIHbIX TG 
BYJIKAHOPeCHHO-OCaOUHbIX OTMOKeHHH ceBepHok uactm M. Xuurana} 
xp. Unpxypu-Aanua Oba Haliena (aya, NO3BOJIMBWIaA paCuJIeHUTb 9TH CB 
On sasleraioT C yIJIOBbIM HecorjlacHeM Ha CKJlaquaTbIX KPHCTaJJIM4eCKUX 
pa3OBaHHAX BepXHero apXed, MpoTeposoA HW HH%KHErO Maleoson U nPop as 
pa3uIM4HOrO COcTaBa HHTpy3HBamu. CpefW 9THX OTJOKeHHH BbIJeeHbI O 
30BaHHA Culypa (?), HMKHero HM cpefHero eBOHa HM MepMu. 

Cuay-p (2). OrsomxeHua, ycuIOBHO OTHECeHHbIe HAMM K CHslypy, mpexd 
BJICHbI TOJIMeH MepecuavBalouluxcA Mey cOoOOH KBapIWMTOBHAHbIX Mec 
KOB, PaCCJIaHIOBaHHbIX KMCJIbIX H OCHOBHBIX adpPpy3HBOB H MX Tydos. Onu 
mpocTpaHeHb! B xp. M. XunraH uv toxwKHOM uacTH xp. Mapxypu-Anuua, roe 
TaioT JOBOJIbHO WHpOKHe «MOsOCbIy CeBepO-BOCTOUHOTO MpocTHpaHuA B O 
CTHOCTAX ce. Xantaun wu JiMHbUTyH H Ha mpaBoGepexbe p. Amypa, coequH 
HemOCpeACTBEHHO C CHJIYpHHCKHMM OTOxKeHHAMH CyXOTHHCKOrO CHHKJMHO 
B OKpeCTHOCTAX Cc. CyXOTHHO, Ha JleBoM Oepery Amypa (CCCP). Takue xe ora 
HHA pacnpocTpaHeHbl H 10x%KHee BAONb aBTOMOOHJIbHOrO TpakTa T. Xeux 
r. Hybu3au. 

OTH OTJIOXKeHHA COBEPWIEHHO CXOJHEI C (ayHHCTH4YeCKH OXapakTepH30r 
HOM TOME BepXHero CHlypa, pacnpocTpaHeHHOH B OacceliHe p. Hopp (CCC 

Ha 9TOM OCHOBaHHH MbI yCJIOBHO OTHOCHM HX TakKe K CHJIypHHCKol cKd 
Me. MomHocTb OTIOxKeHHH CHJIypa COCTaBJIAe€T HeCKOJbKO KMJIOMeTPOB. | 

JLes ou. Jlesonckue orioxenna B xp. M. Xunrau Obluiv BepBble OOHap yi 
Hbl AMOHCKMMH HM KMTalicKuMM reosloramu B 1942 r. (4,°) B OacceliHe p. A 
310x9, OH3 Cc. XaHTauH HM XOJYHM9HA, Ha 1OXKHOM CKOHe xp. Mapxypu-A 
HA, H ObWwIH OTHECeHbI K HHXKHEMY HM CpeqHeMy JeBoHy. 

_ B 1957 r. B pa3mMuHbIx yuacTKax xp. M. XunraHa HaMM TakxKe Oba H 
JleHa (payHa JeBOHCKHX OTVIOKeHHH. 

Jlesouckve OTOxKeHHA B Mpewenax M. XuuravHa 3ameraior HecormacHo 
MMCJIOMMPOBaHHbIX CHJIYpHUCKHX OTJOXKeHHAX HM pacmpocrpaHeHbl BX 
pavoHax —B OaccelHe p. Huusioxs, OnM3 c. Xantayw wu Jinnb 
M toxwKHee — BAOb aBTOMOOMIbHOrO TpakTa r. Xeuxd9 — HyHbusau B OKp 
Hocrax c. Wlwuxan, r. Wnonupan u r. Uncunpderoy. Onn caaratr 3 
CpaBHUTebHO HeOOJIbIIMe CHHKJIMHAIbHbIe CKaKH CeBepo-BOocTOuHOrO 
CTHpaHHA, OCJIOMKHeEHHbIe Ooee MeIKHMH CKslayKaMH HM COpocamu Tak 
CeBepo-BocTouHoro mpocrupaHus. J\HcnOuNpoBaHHble J[eBOHCKHe OTVO ‘Ker 
MpOpBaHbl TpaHHTHbIMH MHTPpy3sHBaMu (OQpuxaHcKHl MaccuB U Jp.). 

Kuralickve reoulorv, mposofsupuie B 1957 r. reomoruuecky! CbeMKy B Pp 
oHe c. XanTayH Nog pyKoBoycTBom UxKao Tyit-canb, Kak M Apyrue KuTaiic 
TeOJOrH, pacuJIeHAIOT JIEBOHCKHe OTJOXKeHHA Ha Be CBHTHI: HUHLU3I0X9 
XOJIYHM9H. 
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CautTa HUU310X9 CNOmeHAa NepectanBaronluMuca Mexky Co6O0H Tem- 

- MW CBeTJIO-CepbIMH aPKO3OBbIMH TecuaHHKaMU, TydbonecuaHHKaMu, Mecua- 
ICTLIMH ClaHWaMU, OypbIMH KPYNHOSePHHCTHIMH apKO3OBbIMM TecuaHuKaMH 
WKEME3MCTLIM WeMeCHTOM H NOKPOBaMM MaOas0B, HadasoBEIx nMopdupHToB 
arloMepaTHBIx Tydos. MoHocTb cBuTE! oKoNO 1500 m. ; 

CBuTa XOMYHMOH Bameraer CoBeplIeHHO cormacHO Ha OTMOxKe- 
1AX CBUTbI HUU3IOX9 HU MpefcTraBeHa MepecsaHBalouluMUCA TeMHO-CepbIMH, 
ME€HOBATO-CepbIMH HW YePHbIMH TOHKOCJIOMCTBIMH MeCuaHHKaMU, aJleBpOuH- 
MH H IvIMHHCTO-CepHIMTOBLIMH CylaHWaMu, TydbonecuanuKaMH HW xKeTe3HC- 
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Puc. |. Conocrapmenue pa3pe30B eBOHCKHX OTIOXKEHHH NO MaHHbIM KHTAalicKUXx 
reonoros Mano-Xunranckol aKcHequuHM C JoNomHeHuaAMH aBTopoB. JLeBOH: 
7 — fua6asbl u AnaGaz0Bble nopduputsl, 2— quaGasbl u Mameoba3zabTEI C 
MHHaJIeKaMe€HHOH TeKcTypolH, 3—Tydbl u TydomecuaHnKu, 4 — apKosoBble 
mecuaHukH, 5 — arioMepaTuHble Tydppl, 6 — nmecuaHucrble caHubl, 7 —— WecuaHHc- 
Tbe H3BECTHAKH. CuaAyp: 8 — paccmaHoBaHHble |cpeHue UM | OCHOBHBIC 
sdpysuBbi u ux tydbbl, /0 — meramopdu3opaHHble Typ nu TycbonecuaHHKH 


IMM TlecuaHuKaMH (cofepxaHHe Fe,O; B KoTopbix jocTuraet 15,6%) 
NOLYMHEHHbIMH TIpOCJIOAMH UYePHbIX H 3eJIeEHOBATO-CepbIX H3BeCTHAKOB, Mec- 
HHCTbIX H3BeCTHAKOB HM IJIMHHCTO-KpeMHHCTHIX CyIaHIeB. MomiHocTb CBHTHI 
wIyHMeH 800—900 mM. B atTHx ormomeHHax Ha r. BaHxouy HW B palone 

Tuubutyl Hamu Oplia coOpava cbayHa, H3 KOTOpOH OpaxMonosbl onpelereHbi 
_ H. Kpecrosunxkospim, Tpuio6urnr 3, A. Maxkcumosow uM  MevlelMnosbl 
. H. Kpacunoson. 

Ha r. Banxomy B HM2KHeM 4YaCTH paspe3a CBUTbI XOYHM9H 3aK0UeHbI Or- 
culoidea sp., Leptaena rhomboidalis Wilck., Stropheodonta virgata Drev., 
ropheodonta sp., Leptostrophia cf. explanata Sow., Leptostrophia sp., 
imarotoechia aff. daleidensis F. Roem., Brachyspirifer cf. carinatus Schnur., 
spirifer sp., Spirifer cf. daleidensis Stein., rpumo6ur Odontochile (?). 
uM ~XapakTep dbayHbI yKa3bIBaeT Ha BePXH KOOJIeHICKOrO Apyca HH KHErO 
BoHa. Cpeu HUX Mpeocbaqaiwor opMbl peHHCKOH MpOBHHIWMH, HO BCTpeda- 
WHecd TakxKe B JepoHe Ka3axctaHa MW B Apyrux pakowax Cuoupu. 

Han6oulee NOJHbIN pa3spe3 CBUTbI XOJIYHM9H MpecTaBleH B OKPeCTHOCTAX 
Tiunpuryli. Bunsy ¢ daynol: Proschizophoria sp., Stropheodonta virgata 
ev., St. cf. steini Kays., St. aff. gigas M. Coy., St. aif. sedgwicki A. et 
, St. cf. becki Hall., Leptostrophia magnifica Hall., Schuchertella umbra- 
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culum Schloth., Acrospirifer assimilis A. Fuchs., Ac. cf. rousseau M. Rouat 
@ayva XapakTepHa JIA CpesHUX TOpH3OHTOB KOOJeHICKOrO ApyCa HM2KH 
yepona Kasaxcrana, Petita u Ces. Amepuxu (Stropheodonta cf. becki Hi 
u Leptostrophia magnifica Hall. u rpu106utT Phacops aff. logani Ha 
ONM3KHM K (bopMaM, pacnpocTpaHeHHBIM B HHKHeH MOMOBMHE HH2KHETO eB 
Ces. Amepuxu u Kasaxcrana CCCP. 
Bpuwe no paspesy onpenenenst Eurispirifer cf. pellico A. et V., Eur. ex) 
hercyniae Giebel, Eur. cf. arduenensis Schloth., Spirifer cf. daleidensis Stl 
u Cleidophorus ellipticus (Maurer). ®ayua xapaktepHa Aa Oonee BepxE 
TOPH3OHTOB KOOJeHICKOrO Apyca. ee | 
B pepxueii uacru paspesa CBUTbI XOJyHM9H coOpaHa ayHa: Eospirifer 
sibiricus Tschern., Elythyna cf. grigorievi Bubl., xapaxrepusyromlaa HH2KH 
TOPH30HTHI 9@ebcKOrO Apy 

0 5 0 1%  cpewHero Jepoua (pyc. 1). | 
a CBuTy HHU3I0xe, corsad 


= 4 
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~._ | bee °” |¢ ee YCIOBHO OTHOCHM K 2Ke]MHCH 
K Simple eee a a My Apycy HuKHero jeBoHA. | 
S : Payna | B mpeflenax 10xKHOH 10 
iS Rs = Chl pacnpocrpaHeHua mam 
: ss ond BOlCKUX OTIOXKeHH —_ BL 
x g euip Tpakta X9ix9 — Hyxbus 
aq] El) C2 Gay bee 3 mpodeccopom IO U3sub-u 
S COs Bis § (1950 r.) 6buia co6paHa cbayr 


Productus sp., Spirifer sp 


Puc. 2. Conocrapnenue nameosolickux oTmoxenui p Leptaena sp. u Chonetes ¢ 
patione c. IuuxaH no aHHbIM KuTalicKHxX reomoroB Ha oCHOBaHHH 3THX HaxO 
Mano-XunraHckolH 9KcNequuuH Cc OonouHeEHHAMH cbayupr LOH L3anb-wxKan Bi 


: 1— — H - 
asropon: fT omaowepans, 2 —nessamunt, 3 yaoue OMOMeHHMA oTHeC 
Ma6a3bl H Juaba3z0Bble nopupuTH, 6 — paccanyo- TWepMO-KapOOHOBOMY Bo3pai 
BaHHble OCHOBHbIe H cpeqHue adPy3HBbl H UX Tybl, B pesyJIbTaTe MOJIeBbIX Hi 
7 — paccmaHoBaHHble Kucable adipy3HBbl WU HX TybI 6m1ofeHuii, a Takxe onpt 
TeseHun co6paHHo Ha 
B 1957 r. cayHbl, cpequ TOMMM TeX xe OTOMKeHMH MpelcTaBsAerca E 
MOXKHBIM BBIJeIHTb BYJIKAHOreHHO-OCaQOUHbIe OTIOXKeHHA CHypa (onnca) 
Hble BbIlle), JeBOHCKHe HM MepMCKHe OTMO*KeHHA. JleBOHCKNe OTMOKeHHA 3a 
raloT HecOriacHO Ha cuulype (?) H MpecTaBJeHbI MepecmavBatolluMucaA Mex 
cOOOH CepbIMH MeCuaHHKaMH, aJIeBPOJIMTaMH, H3BeECTKOBHCTHIMH aJIeBPOJMTaMi 
TVIMHHCTO-CepHIMTOBLIMH MH TJIMHUCTO-XJIOPHTOBbIMM CaHWaMu, Cc TIpocmosin 
TyoB KHCuIOrO cocTaBa HM arvlOMepaTOB, MOKpOBaMH Ha6a30B UH Maba30BEH 
MOpPUPHTOB HW MPOCOAMH MeKOraJleuHbIX KOHTOMepaToB, COMepxKallux rast 
‘KY pacCaHIWOBaHHbIX CHJIypHucKux 9sppy3nBos. 
Ha r. Uluanmpan B 9THXx OTO*KeHUAX Oblia cO6pana aya: Leptostroph} 
sp., Stropheodonta cf. taeniolata Sand., St.cf. virgata Drev., Stropheodonta s} 
‘Om (popMbl XapakTepH3yioT BepXH HMKHETO eBOHA WIM HU3bI CpeqHero lleBous 
MoniHOocTb eBOHCKUX OTMOXKeHHH 3eCb MOXKeT ObITh ONPelereHa JIMIb NPHOM 
*%KeHHO Kak 1000—1500 m. | 
Ile pMb. WaynucruyeckH OXapakTepH30BaHHble MepMCKHe OTMO*KeHH 
OOHapyxKeHb! HAMM JIMUIb B OKpectHocTax r. Jluryanbuanb (Mlerymmupii rp 
‘OeHb), B Mpelelax 1OxKHOH NoMOcbl pacnpocTpakeHuA MameosolicKUx OTORt 
Huu. OHM npefcTaBseHbl Tose MepecuaMBalouuxcd Mexy cool cepnix | 
*KEJITOBATO-CepbIX MOJMMMKTOBLIX MeCuaHHKOB, aJIeBPOJMTOB, PIMHMCTHIX cual 
eB, TyPonecuaHuKOB WU Me/KOFAaIeUHbIX KOHTIOMepaTOB C TallbKaMH eBoy 
CKUX H CHJIypCKUX Nopog. BusxuMasa MOUWHOCTh Tom Gonee 300 M. Sra Tom 
MeCuaHO-rIMHUCTHIX MOPOM SHayMTeJIbHO M@HbIle MeTaMOp(Hv30BaHa, 4eM CHI 
pHHckHe H NeBOHCKHe OTMOwKeHHA. HenocpecrBeHHoro KOHTaKTa ¢ (bayHHCTH 
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| B TeMHo-cepbix TIMHUCTHIX CaHaxX M 2KeTOBATEIX aJleBpouuTax Ha r. Jln- 
jaHbllaHb HaMM CoOpaHa dayHa nenewunog. B stax xe OTMOKeHUAX BHAHBI 
K2Ke OTHeYaTKH CTeOlel COCyMMCTHIX HaseMHbIx pactenuii. JI. JI. XasUuHbIM 
leCb ObIIH OMpeleseHbI NeeWMNOLb, OM3KNe K MpeCHOBOHO-JaryHHBIM (pop- 
|M poyos Palaeomutella Amalizky, Microdonta Khalfin, Microdontella 
}bedev u Prilukiella Plotnikoy. JI. JI. Xancun npuxogur x ipeBapHTesbHO- 
i) BbIBOAY, uTO (bayna cr. [uryanbuiab Moxer ObiTb OMpesesena Kak JaryH- 
-ipecHopoyuaad cbayHa mepMcKoro Bospacra. 

B oxpecruocrax c. Xanrau, Ha r. BaHxouy, B OcbINM TeMHO-CepBIX MeuKO- 
HOHMCTHIX MeCYaHHKOB C KOCOCJIOMCTON TeKCTypoH, Hamu Haiifena cbayHa me- 
fitunoy u Ratzia, mo maennio B. H. KpecrosuuKosa, mepmcKoro Bo3pacta. 
p-BHJuMoMy, M B OKpecTHocTax c. Xanrayun BbIlle PayHUcTM4eCKH OXapakTe- 
(S3OBaHHEIX OTOXKeHHM KOOeHUCKOrTO spyca 3aJleraior OTOxKeHuA TepMnH. 
| Ilo qaHHbIM KuTalicKkux reosoros 2-ii napTuu MajoxvuraHckou sKkcnequuun, 
(baione c. Teau, Ha BocrouHoM cKoHe M. XuuraHa, TakxKe 3aseraior B Bue 
J<OM HalO*KeHHOM MyJIbAbI OM3KOrO K WIMpOTHOMY mpocTHpaHa cma6omera- 
(pdusopanHble KOHTVIOMepaTbl, WeCuaHHKH M ClaHUb c cbayHol nenenunog, 
}-BUMMOMy, MepMCKoro Bospacta. 

| Takum o6pa3oM, nO cocTaBy HM yCOBHAM 3a/leraHua ONMCaHHble cCuypHii- 
}Me UM WeBOHCKHe OTMOXKeHHA 1ORKHOM yacTH xp. Unpxypu-Anuna u M. Xunura- 
) OOHapyxkKuBar1or OobUI0e CXOMCTBO MO cocTaBy H YCJIOBHAM 3aleraHHa C oT- 
PKCHUAMM CHJlypa HM JeBOHa, paCMpocTpaHeHHbIMM Ha COBeTCKOM TeppuTopun, 
hacceinax pp. Hopp u Mampina u Ha JleBoOepexbe p. Amypa, 613 c. Cyxo- 
0. JleBoHckve OTMOKeHUA B ITHX PalioHax 3ameraloT HecormacHoO Ha JUC- 
(IMpOBaHHBIX CHJypHHCKMX OTOKeCHMAX HU OTMMGAIOTCA HENOJHBIM paspe3om 
coKpallenHbiMu MouHocramu 2000—2400 m. 

| OnucaHHble pa3pe3bl Masleosolvickux oTmowKeHHH M. Xuurana u Unpxypu- 
MHA pe3KO OTMMYAIOTCA OT Ppa3pe30B NMaweO3OHCKUX OTJOXKeHHH KpYyNHOL 
PcHHKIMHaIbHOH 30Hb! B. XunraHa u Bepxue-AmypcKoi reocuHkKsMHasb- 
#1 30HbI, IA KOTOPbIX XapaKTepeH HenpepvIBHHIM MOULHbIM paspes cuypuHii- 
fix, MeBOHCKHX WH HUKHeEKAMeHHOYTPOJIbHbIX OTOXKeHHH OpPTOreOCHHKJIMHaJb- 
}°O0 THMa, MOLLHOCTh KOTOPbIX COCTaBJIAeT He MeHee 6—7 KM. 

| Tlepmckue ormoxenua BM. XuHrave 3aleraior HecoracHO Ha CKauaTbIx 
PHenaleosolcKHX MW Oosee ApeBHNX OTJIOXRKeHHAX HW HaKalWIMBaJIMCb B OT- 
}ibHDIX BHYTPeHHUX BMaMMNaX B Jar yHHO-MpeCHOBOAHBIX H MOPCKHX OacceitHax. 


| Teonormueckuit MHCTATYT Tlocry nus10o 
Axajemuu HayK CCCP 4 VII 1958 


IMTHPOBAHHAS JIATEPATYPA 


71M. C. Haru6uua, Bonpoctt reonornua Asun, 1, W3a. AH CCCP, 1954. 
M.C. Haru6n ua, COopn. Bonpocst reosoruy 1oxKHOl actu Jlanbuero Boctoxa u 3a6ait- 
jipa, B. 3 (1956). ® A.M. Cmu p HOB, OcHoBHBIe Bompocbl reosorun Manbwky pun, Xap- 
Wr, 1954. 4°R. Endo, Geology and Mineral Deposits of the North-East of China, 
Hiden, 1950. ® J. Nonaka, Japan. J. Geol. Geogr., 19, Ne 1—4 (1944). 
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Jloxunann Akagemun nayr CCCP 
1958. Tom £23, Ne 5 


PEQOJ/JIOrH) 
r. H. TEOMOPOBMHY, P. O. XAYATPAH u H. H. COKOJIOBA 


HOBbIE JAHHbIE M0 CTPATHIPA®HH UH JIMTOJIOPMU 
TEPPHrEHHbIX OTJIOHKEHHH HYDKHEFO KAPBOHA 
CPEMHErO MNOBOJIDKbSA 


(I1pedcmaeneno akademuxom C. H. Muponoeoim 28 VII 1958) 


| 
TeppureHHble JOCTaJIMHOrOpcKMe OTJIO¥KeHHA HHRKHerO Kapoona Boure 


YpanpekoH oOmacTH paccmMaTpuBalorca OfHOM rpynmo uccieqoBateneh (*,%,/) 


B OObeMe TypHelickoro apyca, a Apyrou (°,’,°) — Kak HM3bI BH3elcKOrO Apyc. 
OjHako STH HCCeLOBaTeM B GOJIbINMHCTBE CBOeM eMHOMYIUHBI B TOM, 4TO JK 
CTaIMHOrOpckHe TeppHTeHHble OTMOMRKeEHUA COCTABAIOT CAMHY!O TOJLULY, KOT 
py!o WeslecooOpasHo BbIJeIUTb B CaMOCTOATeIbHbIN NObApyc HWXKHErO Kaj 
6oHa (°). 
AstTopbl CTaTbH Ha OCHOBaHHH JleTasIbHOrO M3y4¥eHHA paspe3oB KyiiGpiiter 
CKO OOaCTH WM NpHJlerarolulux K Hel paHOHOB NPHUWIN K BbIBOLY O TOM, YTO MI 
JiMHOBCKad TONa B. M. Ilo3sHepa aBsaeTCA pa3HOBO3pacTHOH UM COCTOUT 
ABYX wacTeli: HUXKHAA YaCTb ee OTHOCHTCA K BepXHeTYPHeHCKOMy NOMbApycy | 
Ha3biIBaeTCH HaMH MaJIMHOBCKMMH CJIOAMH, a BEPXHAA YaCTb MMeeT HH2KHEBH3E 
CKH BO3pacT H HMeHyeTCA pajlaeBCKHMH ClOAMH. YcTaHOBJeHHble CTparurp) 
(puueckHe COOTHOIWeHHA HMeIOT 3HaveHHe Jia BceH Bonro-YpambeKonK o6sacr 
Tpannila MexKy MaJIMHOBCKHMA HM pajlaeBCKHMH CJIOAMM MpOBOAUTCA Hi} 
CKOJIbKO HMxKe MOowBE! |Y HedreHocuoro necuaHoro miacTa pa3spe3s0Bn Myx; 
HoBa H MaauuosKu. Bepxuaa xe rpaHulla pafaeBCKUX COeB yCTaHaBJMBaen 
MO MOMOWBe CMelaHHOrO (pajlaeBCKO-CTaJIMHOFOpCKOrO) CNOPOBO-NbLIbILeBORF 
KOMIVIeKCa, XapakTepH3yr1ollero, MO HalMM JlaHHbIM, HW KH mosropuscnil 
cTamMHOropcKoro ropH30HTa. TakuM O6pa30M, MaJIMHOBCKHe CJIOH COOTBEeH 
CTBYIOT B OCHOBHOM HW2kKHeMasIMHOBCKOH Tomme B. M. Tlosnepa (4), apanael 
ckHe — OCHOBHOM 4aCTH BepXHeMAJIMHOBCKOH TOJILIM, 3a HCKIIOUeHHeM HH30B} 
nauku MW II] mauku, orBeyatouleli, yxxe MO HOBLIM JaHHbIM, HM2KHeMy MOLT’ 
PH3OHTY CTaJIHHOrOpcKOrO FOpH30HTa. 
Ha ocHoBaHuH M3yyeHHA TeppHreHHOM TOMA HHKHerO KapOoHa Ha pA! 
niomanet KytOnnuesckoh o6actu (ToppbKuii ospar, ManuuosKka, Panaenk 
Paxopka, CepHoposck, UecHoKosKa, boposka uM fApyrve) ycraHapnuBaeriif 
TeCHaA JIMTOJOrHyecKad M MaJIeOHTOJOrMueCcKaA CBA3b MaJIMHOBCKUX co0eB 
NOMCTHAIOULMMH ee PaKOBCKUMM CIOAMM KM3eN0BCKOrO ropH3oHTa. JIuTonor| 
YeCKM 9TO BbIparkaeTCA OObIMHO B MOCTeMeHHOM Mepexofe paKOBCKHX H3BeCTH! 
KOB, COjlepxKalllX BepXHeTypHelickyio cbayHy Popamunudep, B NOKpbIBarOULy\) 
MX TOJULY TeEMHO-CepbIX JO YePHBIX aprvJIMTOB H ruiMH. [pu stom B npesend 
Kamcko-KunelbcKo BraqHHbl STOT Nepexo mpoucxog_MT Ha npoTaxeHun 
CATKOB MeTPOB, TOra KaK Ha OopTax ee H Ha CKIOHAX MpHMeraroulUx CBOIOB - 
B lpeesaX HeCKOJIbKHX MeTPOB. 
BetpeveHHast B MaJIMHOBCKMX COAX (HUKHeEMaJIMHOBCKOL Tome B. M. To 
Hepa) (bayHa ToJIOBOHOrHX, a HMeHHO, MpescraButenu polos Pericyclus, Mii} 
steroceras HM Apyrve, CoLepxaHve KOTOpbIX B MaJIMHOBCKHX CJIOAX yMeH 
WWaeTCA OT NOMOMBbI K UX KPOBJe, yKa3bIBaeT, CKOpee BCero, Ha TYPHeliCKE 
BOSpacT BMeHIalOulM@X HX OTMOKeHHH. MMeroulMecd JaHHble nO Opaxnonoye 
TakyKe He JalOT OCHOBaHHA JIA OTHECCEHUA MaJIMHOBCKHX COeB K BH3eliCKOM 
sapycy (°,*), Tak kak: 1) nosBjeHMe Bu3elicKHX BUOB B KOMMuIeKce Opaxuon 
MaJIMHOBCKUX CJIO€B, KCTATH OMpeeseHHbIX B OOJbIIMHCTBe CO 3HaKOM al 
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\H eX. gr., yKa3blBaeT JIMIIb Ha HeEMPepbIBHOCTh 3[eCb OCakKOHaKOMeHHA u 
jomonHH payHbl; 2) Heb34 urnopupoBaTb mpucyrereue Spirifer konincki 
2W. HM ApyrHX 3aBeOMO TypHelCKUXx (pOpM B 3THX cuOAX. 
| Komnuekc cbopamuyudep MaJIMHOBCKUX Cul0eB (%,*,°,”) OKasbiBaeT mpa- 
}IBHOCTb OTHECCHHA UX K TYPHeEHCKOMy Apycy, a payaeBcKux cioeB (2) — k 
3elickoMy. O TypHelicKOM BospacTe MaJIMHOBCKUX cJ10eR CBUJETeILCTBYeT 
jkxke uxTHOPayHa, HalijehHad B CKB. 23 ToppKuit oppar (unt. 177U—1775 M) 
jpenenennan JI. B. OOpyyespm Kak Acanthodes lopatini Roh. 
Kpome Toro, BO MHOrux paiioHax HaOsOJaeTca pernona/bHbili Tlepep bis 
ji MCKJIOYeHHeM OCceBOoH YacTH KamcKo-KunerbcKoi BAMHI) MexK LY MaJIMHOB- 
JMMH VM paflaeBCKUMM CJIOAMH. OTO ABJIAETCA elle OJHHM JOBOJOM B MOb3y 
|MHATOH HAMM rpaHHlibl Mey TypHelicKHM H BH3eliCcKUM sApycaMn. 
Ha mameouTonormuecku OXapaKTepH30BaHHbIX PaKOBCKHX COAX KH3e/10B- 
jOrO TOPH3OHTa s3aJleraloT MaJIMHOBCKHe con. B oceBoi uacru Kamcxo-Ku- 
WIbCKOH Brawn (loppKuii oppar, ManuHopKa, Myxanoso, Mesexecc) Mout- 
CTb Ux ocTuraeT NopsyKa 150 Mm. Onn c10xeHbI TeMHO-CepbIMH HM CepbIMH CJ10- 
(TbIMM aprvJIMTaMM C OCTaTKaMH paKOBHH OpaxXHOMOZ, OcTpakojl, rOOBOHO- 
|X, HxTHOdayHbl H MeJIKUM PaCTHTeIbHbIM JeTPHTOM C KOHKpellMAMuU («ropo- 
iHaMU») KaJIbIMTa, TOHKUMM NpOcOAMM HM JIMH3aMM cugeputTa. Apruiwaiurpl 
(MIMHOBCKHX CJIO€EB MpeUMYIeCTBeHHO THApOcmOAUCTbIe WIM MOHTMOpHIo- 
IToBoro (BKI0UaA OelieJIMTOBbIe pasHOCTH) COcTaBa, OKpallleHbl opraHu- 
[KUM BelleCTBOM M IIPOHH3aHbl TOHKOpaccesAHHBIM NupHToM. B cocegzHHX paii- 
Jax 8B KapOOHaTHbIX MpOCIOAX M3BECTHbI HM OCTaTKH (opamHHUdep BepxXHe- 
jouHelicKoro o6MKa. Crelyer OTMeTHTb, TO HHKHAA UaCTb MAJIMHOBCKUX C10eB 
JepxKHT 3HaYHTeIbHO OOvlbUe OCTaTKOB *ayHbl, YeEM BepXHsAA. 
= B paspese cxs. 23 loppxoro ospara, B oTuMune or MaiMHOBKH, aprHJuTbI 
(IMHOBCKHX CJIOeB COJepxKaT HECKOIbKO OObIIyIO MpHMeCb aJleBPHTOBbIX 
ETHU, a B BepXHeli yacTH TOMLIM COsepxaTCA TOHKMe MpOcNOH KBapleBbIx 
(Bpomutos uw necuanuKos. B paspe3ax ckBaxkHH Ne 7 wu Ne | Pagaepku Mau- 
BCKaA aprHJJHTOBaA TOJIa, COXpaHAA CBO THMHYHbIe OCOOeHHOCTH, CHJb- 
OKpalllaeTCA B MOWIHOCTH: B CKB. 7 — 46 M, B cKB. 1—15 mM. Cnopbi u pa3Ho- 
a3Had dayHa STHX aprHJIHTOB NMO3BO/IAIOT COMOCTABJIATb UX C HMKHeH a- 
10 MaJIMHOBCKHX CJI0e€B B NOJIHbIX HX paspesax. 
| CNOpPOBO-NbLIbIeBOH KOMIVICKC MaJIMHOBCKHX CJ1I0eB yCTaHOBJIeH He TOJIb- 
'B OCeBbIX, HO MW B OopToBblx uactax Kamcxko-KunebcKol Boalunbl. Hanpu- 
»), B cKB. Ne 7 Pagaepku B UMHTepBase rayOuH 1485—1503 m npeo6bnazator 
KWe Cnopbl C rila{KOH, WunoBaTOH wu OyropuaToH sK3HHOH (onpewenenua 
1B. Butwiutesoit) — Leiotriletes inermis (Waltz.) Naum. (5,5%), Lophotrile- 
| rugosus Naum. (go 50 %), L. macrogranifer Jusch. in litt. (8%), a 
ixKke Trilobozonotriletes inciso-trilobus Naum. (10 9%), Hymenozonotriletes 
(abilis Naum. (3%) u gp.*. Mo 3axmrouennio T. B. Bpipuiesoit, JaHHblli KOM- 
2KC CHOP, M0-BHAMMOMY, MOXKHO CONOCTABJIATb C KOMIWI€KCOM CIOp 3 HYXK- 
‘it uacTH HYKHeMasIMHOBCKON Tommu B. M. IlosHepa cxs. Ne 20 Masuuopxka. 
k BepXHeli 4aCTH MaJIMHOBCKHX CJIO€B B CKB. Ne 7 Pajaepku (HHTepBaJ 
35—1479 m) onpefenenni: Lophotriletes rugosus Naum. (go 39%), Hyme- 
fonotriletes genuinus Jusch. (go 8%), Trilobozonotriletes inciso-trilobus 
jum. (g0 9%), Leiotriletes inermis Naum. (110 4%), Euryzonotriletes 
ycrenatus Naum. (40 7%), Hymenozonotriletes notabilis Naum. (4%) I 
rue. Cormacuo T. B. Bpipwieso, 9TOr KOMMJeKC XapakTepeH JVI BepxHeH 
imu HyoKHeMasuHoBcKon Tommu B. M. TlosHepa. 
| Pagaesckne cron MIpeAcTaBJIeHbl pasHOOOpasHbIM KOMIIIeKCOM OOJ1OMOUHBIX 
‘bo, 3ameraior C pa3MbIBOM Ha MaJIMHOBCKMX apruJJIMTaX HM OONaatoT pes- 
i} KoneOmoulelica MouHocTbIO. B pafaeBCKHX CJIOAX OOWJIbHbI aJleBPHTOBBIe 
yecuaHble OTJOMKeHUA, Clebl KUSHEJeATeEHHOCTH HOeL0B (K«4epBHBbIe avle- 
\MUTbIy) H paCTHTebHble OCTATKH, YaCTO OMpeseMMbIe Jo Bua. AprusuTel 
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pajlaeBCKUX Cj10eB MpeMMYLecTBeHHO rMApocuiopMCTOrO CocTaBa HM BCera aller 
puTosble. OctaTku *bayHbl peqKU, a B CpeMHAX HM BepXHHX YaCTAX STUX Cu106 
TIOABJIAIOTCA MPOCOH YHCTHIX ClaHIeB HM yruielt. | 
Peskad CMeHa aprWJIIMTOB MaJIMHOBCKMX COB aJIeBPOJIMTO-NeCuaHOH TO) 
uleli palaeBCKUX C/10eB CBHeTeIbCTByeT O NOMHATHM OOsacTeH CHOCa — BOOOLL 
O TeEKTOHHYeCKHX JIBUXKCHHAX B KOHIe MaJIMHOBCKOrO HM HauaJle pawaeBCKOrO Bp 
MeHH. | 
B ocesoit 30He KamcKo-KunebcKoH BmaMHbl MH B ee OOPTOBbIX YaCTAX | 
paspese paflaeBCKHX CJl0eB YeTKO BbIeNAOTCH 4 Nauk: OOWaH MOUIHOCT F 
B ToppKom ospare, Masmnoske u Myxanospe nopsjka 150 M, a B PayaeBa 
(cks. Ne 7 u Ne 1) —coxpamaerca (coorpercTBeHHo) 40 60—35 M. 
PajlaescKve COM BiepBble Obi BCKPbITb! CKBaxHHOH. Nel PaylaepKu, 4 
KOTOpOM HM MpOWCxXO~MT UX HasBaHve, MpevioweHHOe Hamu. CmopoBo-Mblibu 
BOHM KOMIVIeKC paflaeBCKHX Cj10eB MO HalllM MaTepvasiaM u3 cKB. Ne | Pay 
epku (HHT. 1426—1450 m) raxos: Euryzonotriletes orbiculatus (Waltz.) Naur 
(6—19%), E. megalothelis Waltz. (13%), E. subcrenatum Naum. (7—8% 
Trilobozonotriletes inciso-trilobus Naum. (16—20,5%), Trematozonotrileti 
bialatus (var. gubberosus) Naum. (30%), Simonozonotriletes condup) 
catus Andr. (5—8%). 
Buauskuit KOMMIeKc CHOp onpeyesieH UB CKB. Ne 7 PagaeBKH, a TakxKe B C 
Neo 21 JImutpneskn (unt. 2265—2356 m). B cxs. Ne 21 Jimurpuesxku u3 pasag 
CKUX Cl0eB, KpOMe Toro, oOmpesemeHbI: Euryzonotriletes macrodiscus (Waltz 
Naum. (5%), E. ciliato-marginatus (Waltz.) Naum. (2,5%), Stenozonotrilet 
rauserii Naum. (6,5%), Archaeozonotriletes Ne 1 sp. nov. (2,5%), Hymenozi 
notriletes genuinus Jusch. in litt. (2%), Trematozonotriletes intermedii 
Naum. (5,5%). | 
B 30He COKpalleHHbIX MOMHOCTeH TeppHreHHOH TOU, B BOCTOUHOH uach 
u3sy¥eHHoro patona (Boposka, UecHoKopKa, CepHoBojsick) K palaeBCKHM C10! 
oTHocaTca 8—9 M aleBPOJHTOB H TMH C MpOCMOAMM yrsle MU yIIHCTHIX CaHlie 
OXapaKTePH30BaHHbIX ONpeeJICHHbIM CHOPOBO-MbLIbIeBbIM KOMMIeKcoM. Hug 
3leCb 3TH CON MOACTHAIOTCA MaJIOMONIHbIMH (2—3 M) aprusiuTaMu MasuHd 
CKUX CJOEB. 
Ha ocHoBaHMM MpoBeseHHOrO W3yYeHUA CTa/IMHOrOpcKHit TOpus0HT M0 CF 
POBO-MbIIbUeBbIM KOMIWIeKCaM paCWieHAeTCH Ha [Ba MOATOPH3OHTa: HUxKH 
CO CMeLIaHHbIM pajlaeBCKO-CTaJIMHOrOpCKHM KOMIWJICKCOM, H BepXHHi, B 
TOPOM peoOslalaioT CNOPbl, XapakTepHble JIMMb MIA CTamMHOropcKoro Frog] 
30HTa. TiMHUCTbIe NOPOAbl CTasIMHOTOPCKOrO TOpH30OHTa XapakTepH3yrOTCA Typ 
UMYILeCTBEHHBIM PaSsBHTHeEM MMHepalOB TpyNMbl KaOJMHUTAa C MpPHMeCbIO Fi 
pocuof. 
_B Ty/bCKOM TOPU3OHTe, B COOTBETCTBHM C BOCCTaHOBJIeHHeM MOPCKUX YC. 
BUH, TIMHMCTbIe MOpOMb BHOBb IpeHMYIeCTBeHHO MOHTMOPHJIJIOHHTOBO-T! 
poc0fMcTble, KaK HM B MaJIMHOBCKHX c10dx. Lupoxoe pa3sBurve KaOsMHUTOBY 
pasHocTelt Cpe MIMHUCTHIX NOpOk uM yruieH B CTasMHOropcKOM ropH30HTe 
BeyaeT OTHOCHTeIbHO HavOOJbieMy pacmpocrpaHeHu10 KOHTHHeHTaJIbHi 
O3€pHO-OOJIOTHO-aJIJOBHAaJIbHbIX OTJIOMKeHHH. | 
UsyueHHasd TeppureHHad TOuMLa HMKHerO KapOoHa KyiiOnmuescKol o6sadh 
M MpHJleraroulux paHOHOB MpescTaBlsAeT eMHyIO B OOULeEM perpeccuBHyto cep 
OCaKOB, MOCKOJIbKy HanOOJlee WIMpOKad TpaHcrpeccuaA MOpsA HauMHaercs 3] 
JIMUlb C Havasla TyJIbCKOFO BpeMeHH. 
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IMTHPOBAHHAA JIMTEPATYPA 
1A] Bayxop os, J.C. Ty 308 a, JAH, 111, No 3, 663 (1956). 2". be 
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892 (1955). 4 B.M. Ilo3nep,T.HW. Kupuua,P.C. Mopohuppbes, Tp. BHU! 
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Hero OTe@Jla KaMCHHOYTOJbHOH CHcTeMbl, CocrosBleroca 17—22 anpena 1957 r. BHMTHe 
®Cc.B. Cemuxatosa, Brana. MOMII, orn. reon. 31, 8. 5, 126 (1956). 7C. Bad 
Muxatopa,A.A. Pu xosa, Jl. ®. Poctosuesa, JAH, 113, Ne 4, 889 (19) 
$C. B. Cemuxatosa, Teonorna nepru, Ne 3, 30 (1958). 
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Hoxrasangn Akanemun HayK CCCP 
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METPOrPA®H A 


r. ©. KPABYEHKO 


BJIMAHWE ®YH3HNKO-MEXAHHYECKHUX CBOKCTB NOPOy 
HA JIOKAJIN3ALHMIO PYJT KAHCKOFO NOJIMMETAJWIM4ECKOrO 
MECTOPO>K JEHHA 


(ITpedcmaéaeno axademuxom J. H. Ilep6axoeum 28 IV 1958) 


| Ha Kanckom mecropoxjeHuu, pacnooxKeHHOM B CeBepHBIX mpesroppax 
Rulavickoro xpeOTa, IWMpoKO pacmpocrpaHeHbl nOposb, OGaqaioulme mnpy 
}IpeeeHHEIX YCMOBHAX pa3/IM4HbIMH TWlacTHuecKMMM CBOLiCTBaMH, a TakxKe 
JOpOAbl, KOTOPble pearMpyloT Ha TeKTOHHUeCKMe JedopMallMHw Kak 2KeCTKHe, 
lip ynkve Teva. 

IInacrwueckne cBolicrBa Nopoy oKa3an CyuleCTBeHHOe BJIMAHMe Ha pacmpe- 
jolene MOJIMMeTaMuecKkUXx pyZ. 

| MecropoxjeHve mpHypoueno kK y3Komy (0,o—4 kM) ropcTy, o6pa3o0BaBile- 
CA B aJlbIIMMCKOe BpeMA Ha Kpblie KpymHoro aHTuKMHOpHA. Inomalty mec- 
pporxdenua Ha 70% cyaraeTcd CepmeHTHHUTaMM HM ApyruMu MarmMaTMuecKuMH 


WcTaBe OCafO“HOM TONUIM HavOOee WMpOKO pa3BUTbI XJIOPHTOBO-cepHilH- 
BbIe CJlaHIbl, B peKUX ClyyaAx cojepxaiMe Jo 40% KBaptta. TloqunHenHy10 
Dib UPPalOT PIMHUCThIe ClaHIbl, KOTOPble UacTO MepecaMBaloTcsA C MpOUHbIMU 
e€KJIOBATbIMA KPCMHUCTHIMH, AIUMOBHHbIMH CJlaHiaMH WH TOHKO3epHHCTbIMH 
3BeECTHAKAMU, Y4ACTBYIONIMMM B CTpoeHHH pyOBMerllaromlel cBuTbl JIS. He- 


joTOpoe pa3BHTHe B ITOH CBHTe HaXOJAT TaK?Ke XJIOPHTOBO-CepHIMTOBbIe Cj1aH- 
ot. [lopompl cpeqHero JeBoHa COxXpaHHJIMCb CpeM CepleHTHHUTOB B BHJe pa3- 


lamuoro, pexke — ceBepo-BocTouHOorO MpocTupaHHa. 
| B oun u3 9Tam0B BapviccKHX JePopMallMi, MpOABMBUIMXCA JO BHeApeHua 
MIbTPaOCHOBHOM MarMbl, MpOW30LIO MaccoBoe ApoOeHHe OCaOUHBIX NOpos 
deflHero JleBOoHa M HeKOTOPHIX MarMaTHYuecKHX Tel. B mpollecce ApoOseHua 
)pasoBaiucb OpeKuHN, B COCTaBe KOTOPbIX YCTaHOBJICHbI OOJIOMKH KPeMHUCTEIX, 
IDIMOBMHbIX CJlaHIleB, H3BeCTHAKOB, KBaplleBbIX aJIbOMTOMpOB HM Apyrux M0- 
on. OO0MKM TIMHHCTHIX HW XJIOPHTOBO-CepHUMTOBbIX CIaHIleB OTCYTCTBYIOT; 
| pesylbTare JIMTebHOTO CxKAaTHA, PasBUBaBIUerocA MOCe ApoOMeHuA, OHH 
OCTeNMeCHHO MpHvoOOpeTaH MiacTHUHOCTh, TepsAIM POPpMy MW BbOKMMAJIMCbh Mexkyy 
jee mpounbimu nopogamu. Llementupyroulee BellecrBO B OpeKuMAX Mpescra- 
j1eHO TepeMATOH TIMHUCTOM MW XJOPHTOBO-CepuIMTOBON maccol. 

| 3HaunTenbHble U WWIMTebHbIe TEKTOHHUeCKHe YCHIMA, pasBUBaBIIMeCH Mocse 
pasoBanuA OpeKuH, NpMBeM K MepeMellleHH1O HEKOTOPHIX OCaMOYHBIX MOPO 
Jo TpeulMHaM, 3aslOxKeHHbIM B MeHee IIaCTHUHBIX TeslaXx. 

| B ofHOM u3 OOKOB M3BECTHAKOB YCTAHOBJIeCHbI HeMpaBMJIbHble BbITAHYTHIC 
bla WM «MpOxUIKM» XJIOPHTOBO-CepUIMTOBbIX CaHIleB, KOTOPble NpWypoueHbl 
|] ABYM CHCTeMaM TpeUlMH, He COBMaMaloulx C OPHeHTHPOBKOH CJIOMCTOCTH BMe- 
G@AIOUMX MOPOM; B CylaHWax HaOsMOLaloTcsA OTUETIMBEIe CeAbI TeUCHUA. 

i} Ormeuennple u Apyrve mogo6uble :bakTbI MOKa3bIBalOT, YTO XJIOPHTOBO-CepH- 
‘Jaropple CilaHibl OONatator Sombie cmocoOHocTbIO K MlacTHyecKOH NecsopMa- 
‘lam, 4eM BMelilalolulve HX M3BeCTHAKH. 
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B To 2Ke BpeMA M3BECTHAKH, HAXOMAMIMeCA CpefM weCTKUX MOPOL, spnod 
TalOT IWlaCTHUHOCTh M AecbopMupyrorca. B wacrHocru, HeKOTOpO Jeopmall 
NOABeprMCh OGOMKH STUX NOpOL, yuacTByloulMe B CTpoeHuN OpeKumh. Heq 
XOAMMO OTMeTHTb, UTO B COCTaBe OpeKUHH BbIJeAIOTCA PaSHOBHAHOCTH C If 
OO aalOllUM ClaHIeBbIM ILeMeHTOM MH pa3HOCTH, COCTOALUIMe, B OCHOBHOM, H3 Té 
HO COMpHKacaloulMxcd O6OMKOB. OOJIOMKH H3BeCTHAKOB, OKPY2KeHHbIe OOM 


Puc. 1. HlecbopmuposaHHblit oO6IOMOK U3BeCTHAKOB, 3a%KaTbIli CpeqH OOJOMKOB Oosee 
*HKecTKUX Hopog (3 : 4) 


TWIaCTHYHbIMA TIMHHCTHIMA HJM XJIOPHTOBO-CepHIMTOBbIMH CJlaHWlaMH, COxXp} 
HAIOT CBOIO (POpMy, MOCKOJbKy TeKTOHMYeCKHe HallpaxKeHHUA KOMMeHCHpytoTl 
jebopMalivel IeMeHTupylollero MaTepHasia. B TO »%e BpeMA YIVIOBAaTHle BK] 
YeHHA M3BeECTHAKOB, 3axKaTble CpeH CONMpNKaCcalouwlMxcA OOJIOMKOB 2*KeCTES 


Mopof, mocreneHHO mmpHoOperatorT rif 


Ta6auua 1 CTHUHOCTH U JespopmupyroTces. Ha pues 

KpeCTOM OTMeyeH OOJIOMOK H3BeCTH 

: , _| Makcumaspupiit KOB, KOTOPbIM NOX WeHCTBHeM JIHTes 
ve ie ‘pasion no Powaitis copes HOFO JlaBJleHHA H3MeHH KONGUrypaly 
, M «MpucnocoOuJica» K opMe OKpyxka 

WlMx Oomee KeCTKHX OGNOMKOB, i 

4 | 43900 4 14,7 BTOPAA MX OvepTaHHa. 
2 i end a ae Vicxola u3 MpHBeleHHlx reonor 
Soacdigpgot atas 19.7 YeCKUX JAHHbIX, MOXKHO NPHUTH K BDI 


iy O TOM, ¥YTO Ha MecTOopoxwKeHuN pa 
, MpOCTpaHeHb! NOpOsbl, OOaaroule pa 
JIMYHBIMM TIaCTHYeCKUMM CBOMCTBAMH; Ha 3TO YKa3bIBalOT VM pesyJIbTAaTbI BbIMICH 
HeHHBIX HaMM 9KCMepHMeHTos. UnMHApMueckve OOpasiibl NOpo, nomenlleHH} 
B CTaJIbHbIe POpMEI, B pes yJIbTaTe BCECTOPOHHELO CHKATHA, MOCTeMeCHHO HaparluBa 
moro 40 11—14 ric. kP/em?, AecbopMupoBaincb u MpHoOpeM GoueHKooOpasHy 
tbopmy. B ycjiopuax KOMHaTHOM TeMnepaTypbl CxKaTHIO NOMBeprasuch xOpHt 
BO-C€PpHUMTOBble CaHIbl, Cofepxalwe oKono 40% KBaptia (O6pasen Ne | 
M3BeCTHAKM (OOpaserl Ne 2), OeckBaplleBble XJIOPHTOBO-CepHUMTOBbIe ca 
(o6paser, Ne 3) M ruiMHuCcTEIe CaHIbl (oO6pasen Ne 4). O crenenu nedopmati} 
STUX MOPOM CBUMeTeMbCTBYIOT WaHHble, NpHBefeHHble B TaOs. 1. 

Hawv6oulee BbICOKUMM MlaCTHYeCKUMH CBOMCTBaMM OOulaaioT PIMHUCTHIe cual 
Ibl; BeCbMa OJIM3KM K 9THM NOpOaM XJOPHTOBO-CepHUMTOBbIe CaHIbl, He 
Repxkautwe Kpapila. Ilo crenenu Jectopmatluu or STHX CaHeB 3aMeTHO OT 
YalOTCA MSBeECTHAKH. Ene MeHee MWIaCTHUHbIMA ABJAIOTCA XJOpHTOBO-cepu 
TOBbIe ClaHIbl, COMepKalllMe 3HauMTeMbHOe KOJIMYeCTBO KBapita. 
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dh He BnouIHe OnpeseneHHOl aABAAeTCA OTHOCHTeRbHaA CTeNeHb MWwiacrTHuHOcTH 
epic THHUTOB. ByAy4 cia60 TpeuMHOBaTHIMH, 3TH MOpOsb ABAIOTCH MeHee 
“WMLACTHYHBIMH, YM H3BeCTHAKH. B TO xe BpeMA CepnmeHTHHUTHI, pasOutble ry- 


TOH CeTbIO TOHKUX TpelulwH WM VacCTHYHO NepeMAThbIe, IPH TeEKTOHHYeCKHX AaBJLe- 
RRUAX YOJIOTHAIOTCH, B HUX MpOHCXOWNT cBoeodpa3Haa «yCajiKa». M3pectuaku, 


Oi tin SG. bie 
Zz Gs we 


Puc. 2. [[puypouenvocts npoxuKOB KabIuTa K MpouHbiM 
XPylKHM nopogam. J — KaabuuT, 2 — AUIMOBUHbIe CaHUbI, 
3 — necuannku, 4,— 6pekunn 


JaKJUOWeHHbIe B MOMOOHbIX CepleHTHHHTax, cCJleqoB 3aMeTHOH yeopmartun He 
fecyr. 

| PaccmorpeHHble miacTHUHble MOpOAbl WMpoKO pacmpocrpaHeHbl Ha MecrTo- 
OxeHuH. Hapsaly c 3THM 3feCb pa3BHTbI *%KecTKMe XpynKHe NOposl (AWIMO- 
WIHble, KPeCMHUCTHle CJIaHIbl, KBaplleBble abOuTopupbl W Ap.), BMellaroulMe 
YCHOBHbIe 3alacbl CBHMHILOBO- 
(MHKOBBIX pyJ. 

TaBHbiMa pyOKOHTpouH- 
)YIOLLUMU CTPyKTypaMu MecTo- 
JOKMCHUA ABJIAIOTCA KpyTora- 
atollue UIMpOTHble uM Maro- 
‘TasbHble HapylieHus, 3a102KeH- 
ible B CepMeHTHHUTax; pyle 
hela 3asleraioT B OCTaHWax Je- 
F0HCKUX NMOpos, pacmooxKeH- 
‘WtbIxX BO3JIe pa3oMoB. (B 9THx 
yke nopofax, pacmoloxKeHHbIx Sq (C2 Sao Bye 
Baia OT pa3moMoB, pyAHble 


flea He YCTAHOBJIeHEI. ) Ha6sto- Puc. 3. Sapucumoctb dopmbl pyHbIx Te OT MopMbI 


(aerca  OTUeTIMBaa mpHypo- ribl6 KBapIleBbIX ambOuTodupos. / — O6pekuynu, 2 — 
iu Ce€pMeHTHHHTEI, 3 — KBaplleBble ambOuToduppl, 4 — 
(CHHOCTb)=6pYAHEIX IpOxKMJI- KOHTYP PyAHEIX Ten 


‘OB, THE3 MH BKpallIeHHOCTH, 
mepBylo Ouepesb, K MexaHH- 

hecKH MpOuHbIM MoposaM. OueBuyHo, NpH TeKTOHMYeCKHX HallpAKeHHAX, 
(haSBuBaBIUMXCA B MepHOR pyOOTORKeHUA, MpOMCXOAWa HeKOTOpaA MePopma- 
(MA M MepeMellleHve MaCTHYHBIX MOPOA; TPeUIMHbI B HUX ObLIM MJIOTHO 3axKaTHI. 
3 TO *Ke BPeMA XKeCTKHe OOKH, yUaCTByIONMe B JBH2KeHHM COBMECTHO C Ila- 
WTHUHbIMH MOpOJaMu, OKasaJIHCb paspOOJIeHHBIMH; B HAX OTKPbIBasIMCb MHOFO- 
}UCIeHHbIe TPelMHbI, B KOTOPBIX OTaraJIHCb pyJHble UM KJIbHbIe MAHepadyl. 
I WporepMasbHble MpOxRKWIKH JOKaIM3yIOTCA B Mpefetax OOJIOMKOB mpou- 
busix NOpPON, JIMIlb U3peAKa MepexOMA B WiaCTHUHbI CaHIeBbI WeMeHT (puc. 2). 
(DONbIUMe 3allachl py cofepxKatTca B KpynHEIx (40 20—30 mM u Oonee) rubl- 
ax KBaplleBLIX aIbOMTO*PUPOB, BKIOYeEHHEIX B OpekunH. OObmHO KOHTypbI 
IyyMHLIX Tel COBMafaloT C KOHTypaMM TuiblO STHX 2%KeCTKAX XPYMKUX NoOpoy u 
flOBTOpAIOT UX copmy (puc. 3). SHauMTebHbIM MHTepec MpeycTaBaeT pacnpe- 
jeseHue OpyeHeHHuaA B Opekunax. PasHoBuHOCTH OpeK4H, cofepxallve per- 
éue OOJIOMKH, KOTOPble «MaBalOT» B C/aHI[eBOM IleMeHTe, XapakTepH3yroTcs 
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yOoruM Cojlep2KaHWeM MosesHbIX KOMNOHeHTOB. B mepHod pyOoTOKeHuA TH 
IMMHbI B STHX MOpomax Opin samkaTEl. Hapsafy c sTHM OpeK4HH, cocTosuMe} 
OCHOBHOM, H3 OOJIOMOUHOrO MaTepHadla, HeCyT 3HaYMTeIbHbIe PyHble 3allac 
TecHo compukacatollnecd OOJIOMKH MpOuHbIX MOpos pearvpoBaiM Ha TeKTOH 
uecKHe yCHJIMA Kak efMHble xKeCTKHe Tela, B KOTOPbIX OTKPbIBaJIHCb TPellAk 
pa3IMUHbIX HalpaBJeHui. 

B KpynHblx riplOax U3BeCTHAKOB, HaAXOMAUIMXCA B OpeKYMAX, Cybpu Ab 
jlep2xKaTCA B He3HaUMTeJIbHOM KOJIMUeCTBeE, HeCMOTpA Ha TO 4YTO STH NOPOMb! sl 
JIAIOTCA JOCTATOUHO UMCTHIMM pa3HOCTAMH: KOJIMYECTBO COepxalllencA B HUX O 
CH KpemMHusa KOne6nerca oT 0,6 Ho 3,4%, a oKUCH alIOMuHUA OT 0,08 Jo 0,18 
B v3BecTHAKaXx HaGsIOaeTCA MHOKECTBO CY JIbDUAHHIX MpPORKMIKOB, KOTOPble 
JOT IPHUYAIMBYIO KOHDUrypallvio, CBUJeTebCTBYIOULY!O O IMPOKOM pa3BHTH 
MeTaCOMaTHYeCKUX Mpoteccos. CaelopaTebHO, MO AMTOMOTHYeCKOMY COCTak 
H3BeCTHAKU, PasBUTbIe Ha MowlaqH KavcKoro MecTOpOxKeHHA, ABJIAJIMCb Bech 
Ma O/larOnpHATHBIMM JWId (POpMHpOBAaHHA 3HAUHTeJIbHBIX PYMHbIX Tel. OpHaL 
GylarowapA PasBUBaBIeMyCA B MepHOL pyLOOTMOREHUA MHTEHCHBHOMY TeKTOH| 
YeCKOMY JaBJICHHIO TPeWIHHbI B STHX MOPOMaX OKa3a/IMCb 3axKaTbIMH, HU py) 
HOCHbI€ pacTBOPb! C TPyJOM MpOHHKaJIM JIMUb MO HEKOTOPBIM H3 HUX. TeKTOH 
yecKoe JlaBJIeHHe YMCHbIUMJIOCh JIMIUb B CaMble NO3qHHe CTaMH MMHepaHgy 
WMH, KOrfa B H3BeECTHAKAX MPHOTKPbIOCb OFPOMHOe KOJIMYeCTBO TPelllMH 
B HHX OTJOMKHJIMCb 3HAUHTebHbIe MaCCbl KaJIbIMTa C peAKHMH 3epHaMH CyUJ| 
(pu OB. 

B pesyslbTaTe TeKTOHHYeCKHX JecsopMallH TpeWlHHbI B TWJlaCTHUHbIX TMOp: 
lax OblIM 3aKPbITbl; OlarofapA STOMY B TVIMHUCTHIX, XJIOPHTOBO-CepHIHTOBb 
cwlaHiaxX MW CepneHTHHUNTax CPOpMHpOBaJINCh JIMMIb MaJIOMOUWHble Cy bE 
MIpOARUIKH, MesKWe THe3fa, T. €. PYLOMNPOABJICHHA, OCOLIGHO He HMeroLMe Ip) 
MbIIJIeEHHOH WeHHocTH. B MeHee MWlaCTHUHbIX H3BeCTHAKAX OOPa30BaJHCb nd 
6OuIbIIMe MpPOMbILIVIeHHbIe pyJHble Tesla. OcHOBHbIe 3amacbl py npHy pode 
K MeXaHHu¥eCKH MpOUHbIM KBapIleBbIM aIbONTO*UpaM, OpekuHaM, Kpemavicrial 
culaHiaM HW JpyrHM nopoyam. | 

SakmwueHHe. PesyibtraTh! paOoT, mpoBeseHHbIX Ha KaHcCKOM Met 
TOPOXKMeHHU, a TaKKe BbIMOJIHeCHHBIX HAMM 9SKCMePHMeHTOB MOKa3bIBaloT, 4 
MOpOMbl MeCTOPORMCHUA OGsalaloT pasMUYHbIMA WiaCTHYeCKHMH CBOMCTBaM 
Vayuenuple mopogbl m0 CreneHH WiaCTHYHOCTH pacnOslaraored CeLyIOUuLUM 
pasom (OT G60Oulee MIaCTHUHbIX K MeHee MWIaCTHUHBIM): PIMHUMCTHIe Cane 
OecKBaplleBble XJIOPHTOBO-CepHIMTOBbIe CaHUbl, H3BeCTHAKH, XJOPHTOBO-Cepi 
ILMTOBbIe CJlaHI{bl CO 3HAYMTeEIbHBIM COJepKaHHeM KBaplla. SHauHTebHO WE) 
CTHYHOCTHIO OOJaLaloT TPelMHOBATHIe H NepeMATbIE CepreHTHHUTHI. B TO xe Bp 
MA Ha MeCTOPOxKeHHM paCipOcTpaHeHbl KPeMHUCTHle C/laHIIbl, KBaplleBble aul! 
OuToduphl UM Apyrve NMOposb, KOTOpble pearupytoT Ha TeKTOHMYeCKHe jJedos 
MalMi Kak xecTKMe, xpylkue Teta. [Ipu TekTOHMYeCKUX HanpsAxKeHUAX, pay 
BUBAaBIUUXCA B MepHOR PyMOOTMOReHUA, TPeUMHbI B WiaCTHYHbIX MOpoOsax Obl 
IJIOTHO 342KaTHI, B TO BPeMA KaK B XPYIKHX MOpOfax OHH OTKPbIBaJIMCh, YTO CII 
COOCTBOBaJIO MPOHHKHOBeEHHIO PpyYyOHOCHBIX pacTBOpOB HM BO3HHKHOBeHH 
B 9THX MOpOfaxX 3HAUMTeIbHbIX KOHIMeHTpallult cysbdusos. | 

BpIaBJleHHaHt 3aKOHOMepHOCTh MO38BOAeT OOOCHOBaHHO MpOUsBOLUTE MM 
MCKM PyfHbIX Te/l, B MepBy!0 OYepefb, B ONOKAX NPOUHBIX XpymKUX Nopd 
M OpPeKYMAX, COCTOAMIMX, B OCHOBHOM, H3 TeCHO CONpNKaCaloulUxcA OGJIOMKO} 


VUuctutyt reomoruu pyJHbIxX MmecTopoxeHnit, Tlocrynus10 
neTporpaduu, MHHepaworuu uv reoxHMuu 24 V1 1958 
Axkaylemuu Hayk CCCP 
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Joxnagn Akayemun nayx CCCP 
1958. Tom 123, Ni 5 


ITAJIEOHTOJIOL HA 


b. HW. BOOCJIOBCKHK 


K BOMPOCY O MPOMCXO)KAEHHM OTPAJIA CONIATITIDA 


(Tpedcmaeaeno axademuxom H. M. Cmpaxoeoim 380 VII 1958) 


-Cpeqa MHorouncyeHHBIxX MM pa3HooOpasHbIx mpescrapuTeseli BpiMepiuHx 
BOTHBIX AMMOHOWJleH ABJIAIOTCA OMHOM W3 MHTepecHeHMIMX rpynn, upesBbi- 
MHO BaXKHOM Kak WIA CTpaTurpaduu, Tak MW WIA BHIACHeHUA OOULUX 3aKOHO- 
(PHOCTeH SBONOWMH OpraHHuecKkoro Mupa. 

| CorjiacHo HOBeHImMM npescraBnenuam (?), BCe aMMOHOMJen pa3yelstoTcs 
| MATb OTpagoB: Agoniatitida, Goniatitida, Clymeniida, Ceratitida 1 Ammo- 
tida, 43 KOTOpbIX NepBble TPH NOABHJIMCh HM JOCTHTMM 3HayMTebHOrO pa3- 
THA yxKe B JEBOHCKOM Mepvoye. HanOouee ApeBHUM Cpe HUX ABMAeTCH OT- 
4 Agoniatitida, npoucmequma or GOakTpuToumeli yxe B HUxKHeM JeBoHE 
PlaBuiui Hayao BCeM J[PyrHM Kak MaleO3OHCKHM, TaK HM Me3030/CKHM aMMO- 
MjleaM. YoKe B CpeJHeM JeBOHE OT Hero OTJeMICA OTPA FOHMaTuTOB (Gonia- 
ida), pa3BHBaBLIMicA Ha MpOTAKeHHM JeBOHCKOTO, KaMeHHOYFOJbHOTO B 
iipMckoro mepHojos. 

KopenHoe pa3iMuHe Mexky aroHHaTHTaMH WM TOHMaTHTaMH, mOMe4eHHOe 
e Betexuuyom (!?, 7°) u o60cHOBaHHOe BrOCeACTBUM JpyrimMu uccesoBate- 
mu (/,?, °, 1°), 3aKsrouaeTca B OOpa3s0BaHHH y TOHMaTHTOB OOKOBOM sOMacTu 
Ora jlonacTb, BOSHUKaA Mp BepluwHe HepBoro OoKOBOrO cea, HAaCTOMbKO 
jMUaeT TOHMATHTOB OT afOHMAaTHTOB, ITO pasfleseHHe HX Ha Be KpyNHble Tak- 
HOMMYeCKHe KaTeropHH B HacTOALlee BPeMA BPA JIM BbISbIBAeT COMHEHUA 
(Koro-H60 u3 UCccCeqoBaTeel. 

OjlHako ecIM pasMuHe MexKy yKa3aHHbIMH JBYMA OTpAaMM M MpOvcxo- 
euve Goniatitida B cpeqHem jleBpoue or Agoniatitida 6oee uM MeHee ‘CHO, 
; BONpOc O TOM, KaKHM OOpa30M BO3HHKJIa NepBOHavaIbHO JIonacTb L u, 
eOBATeIbHO, MPOM3ZOUIO CTaHOBNeHHe OTPAJa TOHMATHTOB, OCTaBaJICA LO 
X lop oTKpbITbIM. B cBa3v C STHM H3y4eHHe HanOosee ApeBHUX MH MpOcTo op- 
JHH30BAHHIX MpelcraputeseH oTpaya Goniatitida uMeno HecOMHeHHbIM H- 


Tipu usyyenuu fepoucKkux amMononselt JOxHoro TuMaHa aBTopy yyaJlocb 
fTaHOBMTb BeCbMa HHTepecHble ABJICHHA B OHTOreHe3e PaHHUX BepXHejle- 
THCKUX TpefcTaBuTesel TOHMaTHTOB, MpOJIMBatollMe CBeT Ha UX NPOMCXOx- 
)HMe. 

O6unve KaMeHHOrO MaTepHasla HM 3a4aCcTy!O0 MOCTaTOUHO XOpoliad COXpaH- 
PCTb MO3BO/IMIM MpOBeCTH JleTaJIbHOe H3ydeHHe OHTOFeHeTHYeCKOrO pasBUTUuA 
MacTHOH JIMHHM, MpOTOKOHXa HM HavaJIbHBIX CTaqMi pasBuTHA pakoBUHl Tor- 
iceras simplex (Buch) m paspellNTb px HeACHHIX BOMpOcos. Oco6nii uHTepec 
PeCTaBAeT OHTOFeHeTHYeCKOe PasBUTHe JOMACTHOH JIMHHU, KOTOPOe MO2KHO 
Aaetb na puc. |. Teppaa sonactuas muna (puc. |, a) acennaTHaa, nouTH 
i)amaa, CO CiaObIMM BOrHYTOCTAMM («OMacTAMM») Ha BeHTpasbHOM MH OOKOBOI 
Joponax. Bropas uM aHaslorvuHad ell TpeTbA JOMAaCTHbIe MAN (puc. 1, 6 u @) 
(teior y2Ke OTUCTMBbIe BeHTPaJIbHy!0, YMOOHaJIbHYy!O H MOpCa/IbHy!o somactn. 
PHTpasbHasi JlOMACTh pH 9TOM PiyOoKasA HW WMpoKas, BOPOHKOOOpasHas, BeCb- 


) HanomuHatomlad BeHTpasbHYytO JlOMacTb HEKOTOPbIX BepXHeeBOHCKUX Mpel~ 
: 924) 


; 
! 


cTaBitenei orpaya Agoniatitida, W1 KOoTOpbIX XapakTepHO Tpex4JeHHoOe: 
jlenmenve (nogxotpay Gephuroceratina). 
Ha cueyioux crafusax (puc. 1, e—K) mpoucxoguT JaibHeiiee pasBHi 
JonacTHOH JMHUM. Ofnako B oTHUHe OT Gephuroceratina, y KOTOpbIXx BOP} 
KOOOpasHadA JIOMACTh MCHBITHIBAeT OTUeTIIMBOe TpexWieHHOe JesleHHe M CT 
BUTCA Tpex3yOuaTOH, B JaHHOM CJly¥ae pa3sBHTHe JOMaCTHOH JIMHMM Mpouc 
JMMT HHbIM yTeM. BeutpasibHad JlonacTb nocTeneHHO pacuiupsetca. Ha OoKor 
CTOpOHaxX ee MOABJIAIOTCA BOTHYTOCTH, KOTOpble CMelajoTCA Ha OOKOBHIe G 
POHbI paKOBMHBI HU OOOCOOMAIOTCH B OTUCTIIMBO BbIPaxKeHHble OOKOBbIe Morag 
Tlocequne OTeAIOTCA OT CyxKalollelicA BeHTpaIbHOM somacTM mocrerer 
BOSbIMAIOLMMHCA OKPYIIeHHbIMH CefiaMH. YMOOHaJIbHad JOMAaCTh PUKCHPY 
A B OOACTH YyMOOHaIbHOrO UlIBa, a Cy KalolulaicA aM yruyOusA1oOUla) 
JopcasibHad JlOMacTb OTMeIAeTCA OT Hee WIMPOKHM OKPYIVJIeHHbIM CelVIoM. II 
| 


{ 4 

. | 
Puc. 1. Ontorenermueckoe pa3BuTHe slomact 

ri oa ANNU By Se De iss juuuu Tornoceras simplex (Buch): a—| 
Ne 1268/101 — 1-a, 2-1 u3-a meperopogKu; e- 


Sano Sy a xe, 8-a neperopozKa npu J = 1,2mmMu JJ = 1, 
Se aa U7 0, e—tTo xe, 10-m u I1-a neperopogxu } 
| e IIT = 1,2 mM; 2¢ — To xe 13-a mMeperopogka | 
BES Il = 1,2 mm (a — 2# — (12X)); 3— To xe 
aN d ZI = 1,6 mm (10,8x); u — To xe apy B= am 
ae 7 é ; (6X); « —To xe npn B= 40 mn (6x). IO. 
MaH, p. YxTa; JOMAHHKOBbIN ropH30HT pane 
VA es 6 apyca t 
AS a 


BBICOTe OOOPOTa PaKOBHHbI, paBHOH 4,0 MM, JlOMaCTHaA JIMHHA UMeeT y2xKe 
OTUCTJIMBO BbIPaxKeHHble 3JIEMeHTbI, CBOHCTBCHHbIe B3POCJIbIM IpecTaBuTes 
M mpMoOperaer HacTOAIMH «rOHHaTHTOBbI» OOJIMK, COCTOA M3 y3KOH \ 
pa3sHOH BeHTpaJIbHOM, INMpOKO OKPyrweHHOM Hapy2KHOH OOKOBOM, yMOOH 
HOH HW WOpcabHOH MOMacTe, pa3sesleHHbIX WMPOKHMHM OKPYIVJIeHHbIMH Cesa 
‘OqHaKO B JaHHOM cJly¥ae OOKOBaA JOMaCTb OOpasyeTCcA He MPH BepliMHeE 
py2KHoro OoKoOBoro cela, KaK y OOJIbUIMHCTBa MpefcTaBuTeseH OTpAya, 4) 
OOKOBOH CTOPOHe HepBMYHOM BeHTpasbHOH momacTH. Tlogqo6Hoe xe oOpa 
BaHwe OOKOBOH JlOlacTH HaOsioflaeTcA HM Y HMCCJIEMOBAHHBIX MHOM nipewcray 
treme T. (Aulatornoceras) keyserlingi Miiller (= Tornoceras cinctum (Ki 
‘serling)). 

BeposrHo, aHaJslorHuHoe Ke ABJIGHHe MPOMCXOgHT u y H300paxeHHpIx Mn 
‘Bouslbcom ((°), crp. 31, puc. 13) 3anaqHoeBponelickux MpelcraButenen Tornd 
ras simplex, Bo3MoxHO — u y Cheiloceras sp. ((°), crp. 32, puc. 14). Ouesr 
MOWOOHoOe 3aJlO%KeHHe U pasBHTHe OOKOBOH JIOMacTH CBOHCTBeHHO BCeM HaH6os 
JIpeBHHM lpeAcTaButeiM orpsfa Goniatitida. Y 6Oonee no3qHnx ronuarel 
B pe3yJIbTaTe YCKOPeHHA Pa3BUTHA VM BbIMaeHHA U3 OHTOreHe3a HauaJIbHbIx CH 
J\MM CBOMCTBeHHDIX HX peqKaM, OoKOBad JIoMacTb y2xKe Ha CaMbIX PaHHHx ql 
JMAX 3akJlaQbIBaeTCA MPH BeplIMHe Hapy2xHOrO OoKOBOrO cella H ABUIAeTCH | 
cTosmeH sonactpio L. Takax KapTuHa HaOmoqaeTca y2xKe y MHOrMx bameHcH 
(Sporadoceras) H BCeX KaMe€HHOYPOJIbHbIX HM TMepMCKHX TOHHAaTHTOB. Takum 
pa30M, OokoBad JlOMacTb ApeBHeHIUMX MpeAcTaBuTeseli OTpAya, BOSHUKAarOL 
Ha OOKOBOH CTOPOHe BeHTpaJIbHOM sOMacTH, TOMOJIOrMuHa JONMAaCTH, BO3HHI 
role TpH BepuiwHe OoKoBoro cela y Oouvlee mo3qHux ronuaTuToB. B TON 
J\PyroM culydae STH JOMacTH culeqyeT OO603HaUaTb Kak JOMacTb L. 

B pompoce o mpoucxoxennu oTpiya Goniatitida B HacTosmee Bpema | 
MCC/eMOBATeIM CXOMsITCA Ha TOM, YTO MPe\KaMM TOHMATHTOB, KaK HM MHO} 
APYTHX TpyM aMMOHOWeH, OJLKHbI CYHTaTbCA NpescTaBuTesM WKpOKO pf 
MpOcTpaHeHHoro B cpeqHeM AeBone cemM. Anarcestidae. Tpoctpie sonacTs 
JIMHWK aHapllecTH C MpocToH BeHTpaJIbHOM HM OO6bTUHO HeOObIIOH, 3auacti 
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PHKCHPOBaHHOH B OO/IacTH yMOO NepBMYHOl yMOoHambHOM sOMactbIO WaBasin 
O8MOXKHOCTh OOPas0BaHUA HOBbIX CYTYPHBIX 9/IeEMCHTOB KaK Ha 60Kax pakosn- 
jbl, TAK M 3aCu4eT JONONHMTeNBHOrO pacule- 
CHUA paclIMpAIolleticA BeHTpabHOl s0- 
actu. 

Pacuimpsiomlasica BeHTpabHand somacth, 
TaHOBACh BOPOHKOOOpasHOi, B OLHOM cyy- 
jae B pe3yJIbTaTe Tpex- WIM JByxXueHHOrO 
Si MeleHuA MpvBella K CTaHOBJeHHIO 06- 
}™“pHoK rpynnbt aronuarutos (Gephuroce- 


‘atina, Timanoceratina). Bmecte c Tem, 
‘}aK MbI BYJeM, B pesybTaTe BOSHUKHOBe- 
‘Jax Ha OoKoBoli cropoHe ee monacTu 1 
JMeUeHHA mMocJeqHelH Ha GoKoByl0 cropoHy e 
7AKOBMHHI, OT aHaplecTuy oTsenuuocb Ho- 


joe HalipaBsleHve, JlaBlllee Hauasio OTpPAYy 


‘froniatitida. 

 IIpopeyenHoe u3y4eHve onTOreHeTHUeC- 
‘oro passuTua T. simplex (Buch) no3Bo- 
(eT peliMTb HW PAN yacTHBIX TaKCOHOMH- 
eCKHX BOTpOcos. 

1 B1884r. Xaierr (°), ycraHapiuBaa pox 
(Pornoceras, OTHeC K HeMy HECKOJbKO eBpo- 
@euCKUX HM aMepHKaHCKHX BUOB UM yKa3ail 
KayecTBe Tula pojla Goniatites uniangu- 
ris Conrad (= Tornoceras uniangulare (Con- 
(ad)) 43 eBoHcKuXx oToxKeHUi wTata Hp10- 
opk. BrioceAcTBHH HeKOTOpble MCCeMOBAa- pyc. 2, TIporoxoux wHayanbubie uac- 
/ WM, HaxXoOdaA 6oubWI0e CXOJICTBO MexK]y TH- tu  paxosuH Tornoceras simplex 
TMUHbIM BHIOM HM 3analHoeBponelickum Go- EO abS es Z Sea carih 
-.. : , en Pa ea: 

iatites simplex Buch, CHHTAJIH BOSMOKHBIM (19.59 Taman, p. Yxta; NOMaHH- 
GaccmatpuBaTb Tornoceras uniangulare (Con- ops ropusont dpaucKoro stpyca 
tid) B KauecTBe cuHOoHUMa Tornoceras sim- 

Jex (Buch) u onpegenstp nocneqHuit Kak Tun poga Tornoceras. OjuaKo 
SaBHeHHe OHTOreHeTH4eCKOrO pa3BUTHA yKa3aHHbIX JBYX BHAOB MOKa3sbIBaer, 
°O TaKOrO pOjJla 3aKIOUCHHA JIMUeHbI BCAKOFO OCHOBaHUA. OxToreHeTH- 
@cKoe pa3BHTHe aMepuKaHCKOrO Ba, MpoBeseHHoe Buyepom (*) wu Kuap- 
KoM (*) H BOCHpousBefeHHOe Musiepom (°), cyule- 
CTBCEHHO OTMMYaeTCH OT HallHx MpelcTapuTeser 
T. simplex. Peskoe pa3mmune HaOu0faeTcs, B Mep- 
BYyIO OUepelb, B pasBUTHH sOMacTHOK WMH. BoKo- 
Bas JlomacTb BOsHuKaer y T. uniangulare B momact- 
HOW JIMHHH BOCbMOHM MeperopoxKH Ip BeplllnHe 
6oKoBOrO cefia Kak HacTosiiladt Wonactb L. PesKo 
pasIM4eH BeCb XO pasBHTHS JIOMAaCTHBIX JIMHUM 
yKa3aHHbIX BYfosp. CyllecTBeHHOe pasiMuve Ha- 
6lrofaeTca HU B (OpMe MPOTOKOHXOB, XapakTepe 
HavaJIbHbIX CTaMi pasBUTHA pakOBHHbI. Kak Mox- 
HO BHJeTb Ha puc. 2a vu O, MpOTOKOHX Hallux Mpes- 
cTaBHTejleli BeCbMa CBOeOOpa3zeH. OH pacTaHyT B 
uc. 3. MeqmamHoe ceyenne WIMpHHy, 9JWJIMMCOMMabHOrO OYepTaHHsA, YaliKO- 
ppBbix [oOopoToB PaKOBHHbI § oO6Gpagypiii, TAK KaK MepBad MeperopofkKa Boruyta 
} 1968/105 ach 10 pouch): BHYTPb NpoToKoHxa. B MefqvanHoM CeyeHuH (puc. 3) 
| YxtTa; jloMa HUKOBBIit ropi- OH BbITIALUT MO yMecsxAileM. Pa3iMuHA B OHTOre- 
30HT (ppaHcKoro sipyca HeTHYecKOM pasBuTHu T. simplex u T. uniangu- 
: lare HaCTOJIbKO pa3HTeJIbHbI, YTO CaMOCTOSITEJIb- 
focTh KaxkKoro M3 HMX He BbI3bIBaeT coMHeHuA. T. uniangulare (Conrad) 
feIb3 pacCMaTpHBaTb B KayecTBe cuHoHUMa T. simplex (Buch). B- KauectBe 
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Tuma pola Tornoceras cuefyer mostomy cuutaTb Goniatites uniangulg 
Conrad (=Tornoceras uniangulare (Conrad)). 


IlameouTomornuueckuH HHCTHTYT Tlocrynust0 
Axajlemunu Hayk CCCP 29 VII 1958 
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Joxrnann Akagqemunu nayr CCCP 
1958. Tom 123, Ne 5 


MANEOHTOJIOCH A 


B. A. BAXPAMEEB u O. IT. APOUWIEHKO 


O BEPXHEFOPCKOM ®JIOPE IKO)KHbIX PAMOHOB CCCP 
(ITpedcmaeneno axademuxom A, JI. Anwunom 25 VII 1958) 


BepxHelopcKwe OTOXKeHHA 1OX%KHBIX palioHops CCCP (Yxpanna, Kp», 
iBKas, Cpequaa As3ua) oueHb peaKO cofep»xKaT MakpoocTaTKH MCKOMaeMBIX 
cTeHui. OTuacTH 9TO OOCTOATEbCTBO MOXKHO OOBACHUTh WIMPOKUM pasBUTHeM 
sTY SMOXY MOPCKUX OTNOKeHUH (Pycckaa muaTdhopma, KapKas3). Ho gaxe B 
MacTAX MpeoOlalaHuA KOHTHHEHTAIbHBIX OOpas0BaHuli BepxXHelt 10pbl (Cpes- 
a A3ua) Mbl 3HaeM, M10 CyMlecTBYy, TOMbKO OMHO GOoraToe MecToHaxoxKeHHe 
KONaeMOM Oph, pacnOsIoyKeHHOe Ha OFO-BOCTOUHOM OKOHYAaHHUM xp. Kapa- 
y (ep. Tankuno u Muxaliinopxa). OrmeuaTku mucTbes xoporlel coxpanHocrn, 
TpeuarollvecA 3fleCb COBMECTHO C OCTaTKaMM HaCeKOMBIX H pbIO, MpHypoueHDl 
TOJMe TOHKOJIMCTOBATHIX HM3BECTKOBHCTHIX JOJOMUTOB O3epHOrO Mpoucxox- 
dua. OctraTku pacteHuit orciofa Opiiu onucanpl A. VU. Typyranosoi-Kero- 
u (°-'°), a HavOoulee NOMHbIM CMMCOK pacTeHHi, 10 aHHbIM 3TOFO x%Ke UCCuIeo- 
Tela, 1puBeyen P. O. Texkepom (7). Syecb mpeoOmaqaorT OTMeYaTKH KOXKH- 
BIX JIMCTbeB OeHHeTTuTOB (Ptilophyllum, Otozamites, Zamites) u no6eroB 
OHHBIX C YelllyeBHJHOH HW WMTOBUY_AHOHM xBoeH (Brachyphyllum, Pagiophyl- 
m, Cupressinocladus wu g~p.). Ocrarku nNanopoTHHKOB, FHHKTOBbIX HM XBOILe- 
IX BCTpeualoTCA 3HAUHTeIbHO pexe. B paciOJIOKeHHbIX HHKe NO paspesy yr- 
HOCHBIX OTJIOXKCHUAX, OTEJICHHBIX OT M3BeCTKOBHCTHIX JOJIOMHTOB TOJIMLeH 
MLAaTbIX MeCUaHHKOB, HalieHbl OCTATKH OTJHYHOM MO CBOeMy CHCTeMaTHUeCKO- 
j cocTaBy Bilarom6uBOH dsopbl, SoraToH ManopoTHUKaMH, THHKTOBBIMU ui 
‘KOTOPHIMH xXBOHEIMU (Podozamites, Pityophyllum). 

Ipucyrcrsue HuxKHeIOpcKuXx cbopm (Cladophlebis raciborskii, Clad. bidentata 
lp.) 3aCTaBJIAIOT OTHOCHTb BMellalouMe OTO%KeHUA K HHKHEe yope(*°). Bos- 
ICT TOHKOJIMCTOBATHIX M3BeCTKOBHCTHIX CJlaHIleB C OCTaTKaMH pacTeHHi, pblo 
HaCCKOMBIX pacCMaTPUBaJICA TO Kak CpefHeropcKunk (°), TO KaK BepXHelopcKult 
). Tloqo6uaa HeyBepeHHOCTh B OMpeJeJIeHHM BO3pacTa BHISbIBa/IaCb OTCYTCTBHEM 
mpememax wora CCCP 3aBpesoMo BepxHewpcKol McKOMaemMoi McTOBOH ropEl, 
KOTOPOH MOxXKHO OblIO ObI ConocTaBHTb (piopy Kapatay. Cnopopo-nbiibieBble 
MIIEKCbI H3 3aBeOMO BePXHeIOPCKUX OTMORCHH Ob H3YIeHbI JIMUIb COB- 
M HeaBHO. 

Hecmorpa Ha TO, 4TO H3BeUb CMOPb! HM MbIWIbILy U3 H3BECTKOBHCTHIX ]O- 
mmuToB Kapatay paHee He ylaBaJlOCb, Mbl pelliMJIM ClemaTb elle OMY MOMbIT- 
7, KOTOpad yBeHuaslacb ycnexom. Oguum us apropos (O. II. ApomenKo) u3 
pasila USBeCTKOBHCTOrO oOMMUTa, B8ATOrO y ep. MuxalioBKu M s110Ge3HO 
yemocrapseHHoro Ham A. MW. Typyranosoli-Kerosoi, Oblio BbiqeeHO HM mO,- 
uTaHo 500 9K3eMIMISIPOB MbWIbILbI H Cop, MpHyuem Ha 94,6% sro Opluia MbWIbIa 
rachyphyllum. Ocranpupie 5,4% coctapiaiu mbuibila Pinaceae u Cupressa- 
ae WM pelkKuve cnopEl Coniopteris. 

Tiniipua Brachyphyllum okasajiacb npefcTraBJIeHHOH KaK KPyNHbIMH, Tak 
MeIKUMM 9K3eMIMIApaMu, Kak Mbl MOJlaraeM — OTHOCAMMMHCA K pa3JIMUHbIM 
lam sToro posa(puc. 1). TIbiipla oTmMyanach CMATOCTHIO HM pasOpBaHHOCThIO, 
<A3bIBAIOULUMH Ha LOCTaTOUHO ANTeMbHbI MepeHoc. [loqo6uoe npeocdaqanne 
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mbwibibt Brachyphyllum xapaktepHO MMeHHO JIA CMOPOBO-MbIIbUeBLIX KON 
IICKCOB BepXHeIOPCKHX OTMO*KeHUN 1ora CCCP, Kak 93TO OblIO yCTaHOBJeHO g 
mocueqHHe FOsbl MHOrHMM MaMHOOraMH (°). 

Komnuekc c pesKuM mpeoOlafaHMem mbiibibt Brachyphyllum (75—80% 
Obit OG6HapyxKeH B BepXHeIOPCKUX OTMORKeHMAX tora SamayqHon CuOupu 
r. Tiomenb (B. B. 3ayep u Il. A. Mueqnuupuaiu), 3anagquoro Kasaxcrana — 6a 
celin p. Unex (0. A. Konpirosa), Cpequero Ilopou2xba — r. Banaxoso (H. A 
BouKkopa), CeBpepo-Bocrounoro IIpeaqkapkaspa — moc. Aptesvan (O. II. Spa 
weHKo), Manrumiaka u Apyrux mect. Ilomumo npiibibt Brachyphyllum, usy 
YeHHbIe KOMIMICKCbI COfepxKaT B HeOObIWOM KOJMUeCTBe MbIIbILy Apyrul 


| 


Puc. 1. Sapuecsku nbtibubt Brachyphyllum. Bepxuerp- 
ckue ormowkenua xp. Kapatay (gep. MuxatinopKa). 500. 
1 u 2 — ofuHOUHble 3epHa, , 3 pa, 3epHa, #— TerTpaya 


>LVa 


: 


rOJIOCeMeHHHIX HW CMOpbl ManopoTHUKOOOpasHEIX. [louru BO BCeX yKa3aHHbIx pas 
pe3aX BePXHEIOPCKHe OTMOrKeHHA TpeACTAaBeHbI MOPCKHMH Me/IKOBOZHEIMH 0 
JIOKeHUAMH, OXapaKTepH30BaHHbIMU (PayHOH WH MUKpOdayHoH. B cpeqHew 
CKHX OTJIOKEHUAX KOMMYeCTBO MbWIbUb! Brachyphyllum pesko coxpautaercs 
MW 9TO ABIAeCTCA BaXKHbIM MPH3HAKOM JIA MpOBeeHHA TpaHHl, Mexky BepxFe 
WM cCpefHelopcKuMH oTJOxwKeHHAMH. Tak, HalpuMep, B pa3pe3e TiomMeHcKa 
CKBaxKHHbI (*) cofepxKaHHe nblibipl Brachyphyllum B BepxHelt rope Moxosa 
no 75%, nayaa qo 20% B BepxHHX TOpH30HTaXx CpefHelt 1ophl. Takasa xe KapT? 
Ha HaOwOfaetca, mo JaHHbiM O. II. ApowienKo, B ceBepo-BoctouHom IIpenKat 
Ka3be (moc. ApresuvaH). AHamu3 CnOp H MbWIbIbI M3 H3BeECTKOBHCTHIX JOJIOM! 
Top Kapatay, B CBeTe H3JIOXKeHHIX BbIlle (akTOB, OeccMOpHO, NosATBepxK/slae 
MX BepXHeIOPCKHH BOspacrt, PelUMTebHO OTBeprad MHeHHe 06 UX CpenHerwpcKe 
Bospacte (°). Murepecuo, uro npu u3yyennu O. II. Apomenko cnoposo-npi? 
WeBbIX KOMIVIEKCOB BepXHeIOPCKHX OTJORKeHuu CeBepHoro KaBKa3a B M3064 
JIMM Oblia BcTpeyeHa MbiIbia Pagiophyllum, uHorya conpopoxkaemas MBLC 
Brachyphyllum. 

Tak, B BepXHelopCKHX MOpPCKHX OTOwKeHHAX CeBepo-SananHoro KasKa3 
(p. Ilmexa) H OTMOxKeHHAX KeMOBeA e€FO WeHTpalbHOH uactu (p. Apyon) cc 
epxKaHve MbWibibt Pagiophyllum yocrurano 90%, B TO BpeMA Kak COjepxKé 
Hve Mblibibt Brachyphyllum ue npeppiuiato 2—3%. 

Ilo cBoemy mopdosormueckomy cTpoeHulo Kak MOGerv, Tak M MblIbila Hi 
3BaHHbIX POOB HMeIOT MHOFO OOULerO, Ha YTO OOpalliaiM BHUMaHHe pA uccek 
Batesielt ("", 7”). Mbt CKIOHHBI JOMycTHTb, ¥TO B mpefetax Kapxa3a poy Pagi 
phyllum Kak 6p! 3ameutaer pox Brachyphyllum, asasacb, Takum 06pa30m, BHK: 
PUpyroulMM posom. CxoscTBo Mopdosoruu mo06eroB ITHX ABYX pOROB NoOsBONAE 
AyMaTb, 4TO 06a OHH MpoNspacTaM B OM3KUX (PH3HKO-reorpaduyeckux yew 
BUSAX. 

Jlomunupytolee MOoxwKeHHe, KOTOPOe 3aHMMaeT MbWIbIla polos Brach 
phyllum u Pagiophyllum pB cnoposo-nbiibleBbIxX CleKTpax BepXHeli 1OpbI 107 
HbIX patonos CCCP, 3acraBiseT npeqnoOKUTb CyuleCTBOBaHHe GObIUINX 3: 
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eH STUX pacTeHHt, Tak KaK MIbWIbla MX, JMMeHHad BOsLyUMEIX MeLIKOB,,. 
MOria Me€peHOCHTbCA BeTPOM Ha OUeHb OOVIbIHe paccTOAHUsA. 
DTOT BbIBON, NOMTBEpXKaeTcA HaMuveM Sombuloro KOWMYeCTBa HOberoB Bra- 
phyllum B usBectKopucTbIx JomomuTax Kapatay, a TakxKe HaxoxkjeHvem. 
a Brachyphyllum B mopcxux ormoxKeHHAX HWKHerO KeIOBer YxKpa-- 
= (*). 
SHauNTesIbHOe U3MeHeHHe XapakTepa pacTuTebHOCTH Ha tore CCCP, TIpou30- 
iiee IIpHMepHO Ha rpaHuille CpefHe- HW BepXHEIOPCKOli 9M0X, BHIPasHOCb B- 
KOM COKpallleHHM NalOpOTHHKOB WM PHHKTOBbIX HB WIMPOKOM pa3BHTHH XBOIi- 
 C IWHOBHHBIMA HW YelllyHuaTbiMu xBoxmu (Pagiophyllum u Brachyphyl- 
\). 
JIucropaa duiopa Kaparay o6Hapy2xuBaer WMpoKoe pacmpoctpaHenue Gex- 
THTOB C KOMKMCTBIMM JIMCTbAMM. B xopowlo usyyeHHOoH WucTOBOH cbmope Bepx- 
lOpbl MpavllMH KOMMYeCTBO OTHeYaTKOB OeHHeETTHTOB TakKx%Ke 3HAUHTeNbHO. 
lakO B COCTaBe CMOPOBO-IIbLIbIeBbIX CIeKTPOB BepXHel IOPbI MbWIbIa OeH- 
THTOB OUEHb peka. OOSACHHTH 9TOT (PaKT ee MMOXOM CMOCcObHOCTHIO K Mepe- 
y 3aTPYAHUTeIbHO, Tak KaK Mbliblla Brachyphyllum u Pagiophyllum toxe: 
AMeeT BOSJYUWIHbIX MeLIKOB H, CJleOBaTeJIbHO, TakxKe He OOlaflaeT Gobo; 
HCnopTadeIbHOcTbIO. Bbirb MOxeT, 9TO CBA3AHO C OOJbIlel mpokyKTHBHO- 
O Mblibibl y Brachyphyllum u Pagiophyllum, xapaxtepno nouru yaa 
X XBOHHbIX. HecmMorTpx Ha MaJsloe KOJIMYeCTBO IIbIJIbILbI OCHHeETTHTOB B 
POBO-IIbWIbIEBHIX CIEKTPaX, Mbl CKJOHHbI MOMYCTHTb, TO OeHHeTTHTDI 
aM 3aMeTHYIO pOJlb B COCTaBe BePXHEIOPCKOH pPaCTHTeIbHOCTH 10>KHbIX 
oHos CCCP. 
OcHOBHy!0 MIpHunHY, BbIsBaBLyIO H3MeHeHHe COCTaBa paCTHTeIbHOCTH C 
TYMJICHHeEM BepXHelOpCKOH SMOXH, CJleyeT UCKaTb B HCCYIMeHHM KMMaTa, 
BaTHBUIeEM B BepXHelOpCcKyl0 9NOXxy ioxKHbIe OOacTH Esponpi, Kasaxcran, 
juro1o u LlextpanbHyro Asn. B. A. Baxpameespim (*) Obl mponsBeleH 
JIH3 BePXHEIOPCKUX OCAaOUHDIX CopMallM, NOATBepxAaoulMH YTOT BbIBOL. 
<oTOpble HccrefoBaTesu (*) BAAAT MpOTHBOpeuve B BO3MOXKHOCTH MOABJIeCHUA 
OJOOHBBIX PaCTHTeJIbHbIX (popMallHH MO OeperaM BepXHeloOpcKHX Mopel. Ox- 
O 9TO MpoTMBOpeuve 4MCTO Karkyleecd. Befb MH celtuac 3acylIMBble 06- 
TH HepeXKO OMBIBaIOTCA MOPSMM H OKeaHaMM, MCrapsAIOMMMH Bilary, KOTO- 
, O§HakO, BCJIeJICTBHe OCOOeHHOCTeH pebeda H TOCHOMCTBYIOULeH CHCTeMBI 
yIWHbIX TeueHH He BbiNafaeT Ha OM3/exKalleH Cylle, a YHOCHTCA npoub. 
Hee. ” 
CBA3b pacMpoctpaHeHHA XBOMHOM Opaxu@uOBOK pacTHTe/IbHOCTH C KJIH- 
MUeCKOM 30HAIbHOCTbIO BeEpXHEOPCKOM IMOXH CTaHOBHTCA OCOOeHHO OUeBHI- 
B Cily¥ae pacCMOTPeHHA COCTaBa OHOBOSPaCTHOM PaCTHTebHOCTH Oosee 
spHBIX HM CeBepO-BOCTOUHBIX [oOmacTelt Espasuu (‘). Bepxueropckan dopa 
X paliOHOB MaJlO OTMMYaeTCA OT CpeHelOpcKOl *Plopbl, COXpaHAA B CBOeM 
rape OONbIWOe KOJIMYeCTBO MaMOpOTHHKOB H THMHKTOBbIX. KHMaT 3feCb Obi 
peHHO-TenJblit MH B/aKHBII; Ha MOceMHee, B YACTHOCTH, YKAaSbIBAeT LMPOKOe: 
mpocTpaHeHve YIvIeHOCHbIX OTJIO*KeHHH. 
PaccMorpeHie cCocTaBa CMOpPOBO-IIbJIbUeBLIX CII€KTPOB MOKasbiBaeT Ipeod- 
aHMe CiOp MalopoTHHKOB (OCObeHHO posta Coniopteris) M MOUTH MOMHOe OT- 
“TBHe Mbiibiubt Brachyphyllum u Pagiophyllum. V3 xpotupix npeo6sagaior 
ictaputeiu cem. Pinaceae. M3yuenve 3amafHO-cHOMpcKMMH MaIMHOsOraMu 
DOBO-MIbIIbILeBLIX CI€KTPOB BepXHeli OPbI, BAO/Ib TeyeHHA p. Enuces, noKa- 
9 OEICTpoe yObIBaHHe MbWIbib! Brachyphyllum mp AByxKenuu oT UyvbIMo- 
icelicKOit BMaMHbI Ha CeBep. OrTcyTCTByeT B CKO/IbKO-HHOYJ{b 34MeTHOM KO- 
ecTBe 9Ta IIblJiblla B BepXHeIOPCKHX OTNO*KeHUAX AKyTHu HU CeBepo-BocToKa 
1 om / 
Takum o6pa30M, WmMpoKoe pacmpoctpaHeHve XBOHMHBIX Brachyphyllum 
agiophyllum cBa3saHo c MOACOM 3acyliMBOrO KIMMaTa, pacmouaraBulerocs 
ipeltenax Mujo-Esponeticxon 60TaHHKO-reorpaduyecKol OOIacTH BepXHe- 
Kol an0xH. Bp Obl OVeHb HHTepeCHO H3YYHTh CMOPOBO-IIbWIbUeBbIe KOM- 
KCbI BepXHeIOpCKHX OTMOx*KeHHM IOxKHOK Esponbl, B COCTaBe KOTOpbIX, MO: 
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HallleMy mpefcraBJleHH10, JOJoKHa MrpaTb 3Ha4HMTeIbHYy!O POb blbila B 
chyphyllum nu Pagiophyllum. 


TeonornueckuH WHCTHTYT Ilocry mao 
Axayemun HayK CCCP 24 VII 1958 


Mockosckult rocyapcTBeHHbIM yHAHBePCHTeT 
um. M. B. JlomoHocosa 
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torA. HW. Ty py ta woesa - Keto s 4, xip, leon. uner ane CCCP, “Seam 
uM.N. Bose, J. India Bot. Soc., 31, Ne 4 (1952). 2 M. W. Kendall, Ann. and M 
‘Nat. Hist., ser. 12, Ne 2 (1948). 
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Joxaagn Akanemun nayx CCCP 
. 1958. Tom 123, Ni 5 


I AJIEOHTOJIOL H fl 


P. H. FOPJIOBA, axayemnx B. H. CYKAUEB wu H. B. UWDKUKOB 


HOBbIE JAHHBIE K ®JIOPE HEOMJIEMCTOWEHA 


aK HasblBaeMOe PHCC-BIOPMCKOe MexKJIeMHHKOBbE, B MOCeMHee BpeMA UaCTO 
fyeMoe y HaC MHKYyJIMHCKHM BeKOM (+) H BKJOUaeMOe B HeOMJelicToleH, B 
IeHHH CBOeH PaCTHTe/IbHOCTH NpPHHaWieKUT K UNCAY OTHOCHTebHO sTy4- 
IS YYCHHbIX MerKJeIHAKOBMM AHTponorena, T. €. YeTBepTH4HOrO Mepuosa (73). 
AKO KaxK/\Oe BHOBb OTKPbIBaeMOe OTOMKeHHe C PaCTHTe/IbHbIMM OCTaTKaMU 
) BpeMeHH flaeT HOBbIM, MOMYaC BeCbMa CYUIeCTBeHHbIM MaTepHal WIA m0- 
UA XapakTepa pacTHTeJIbHOCTH, a TeM CaMbIM H OOLLeli NpHpombI sToro 
MeMHUKOBbA. B 3TOM OTHOWWeHHH 3HauHTeIbHbIM MHTepec mpescraBssaer 
MeHUKOBOe OTIO*KeHHe B paloue r. PocroBpa ApociascKoro, 61u3 Jep. 
4Ha ropa, mo p. Cape, orkppiroe B 1956 r. H. B. Umxuxkosptm. 3atem ono 
geHWe MOCeELyIOWMX JeT HEOMHOKPaTHO U3yyasOCcb Ha MeCcTe BCeMH TpeMA 
pamu. IlaneoOoranuueckuit xe MaTepMas Obit OOpa6oran P. H. Topsosoii 
pykosoygcTBom B. H. Cyxauera. 
} Ha3BaHHOM BbIllie MecTe,— TaM, re p. Capa MOJMbIBaeT CBO JeBbIii BBI- 
M Oeper,— uMeetcA OOHaxeHHe cyleqyroulero crpoenua: IJ. Tloxkposuprit 
MHOK (MomHocTs 1,0—1,5 m). II. Tlecuaso-rmunucraa, uacTH4Ho Tlepe- 
sl MopeHa (MomHOcTh 4—5,0 M) c BauJlyHaMM, JocTuraromlumu 20 cm u Go- 
B [lMaMeTpe; Bblllie 3TAa MOpeHa MOOFTO MOMHMMaeTCA MPHMepHO JO BbICOTHI 
e uem Ha 30 M Haj ypoBHeM peku (aOcomioTHad BbICOTa OKOO 140 m Haz 
HeM Mops), re pacnosaraetcs pep. Jlesuna ropa. III. Cuno dmosuoria- 
‘bHbIX OTMOXKeHHU (MomIHOCTb 4—5 M), COCTOAUIMH B OCHOBHOM M3 mMecKa, 
OJIHEHHOrO TaibKOH Ww HeOONbIWwuMA BanyHamu. IV. JIlMH3a MexneqHH- 
[IX OTJIOKeHHH, B CpelHelt YacTH yxOJallad MO ypoBeHb p. Cappi (mom- 
b He MeHee 4 m). V. Ilecku c OOMIbHbIMM BaJlyHaMl. 
fexJIeMHHKOBad TOuULa B CpewHel cBoeH wacTH C NOBepXHOCTH pa3MbiTa 
IAWIMM K peKe HeOOMbIUMM OBpParoM, HO ee CTPOeHHe XOPOMWO BUAHO B HH- 
A M BepXHeM (M10 TeueHHIO peKH) KPblIbAX. Oa COCTOHT U3 C/E YOM X C10eB, 
aa cpepxy: 1. Cu30-cepan mloTHad riuHa, MeCTaMM MMelollad mecuaHH- 
| XapakTep HM BKOUAaIOWad, OCOOeHHO B CBOeH HMXKHel “ACTH, TyMycupo- 
ple MOJIOCbI, WATHA HM LWelble KYCKM TOpda. Ova BLIXOAUT B FOPpH3OHTAaJIbHOM 
aBJICHHH 3a Mpeseubl CeLYIOWMX KHM3y AByx coes. Ee BepxHaa rpaHutla 
T ACHDI xapakTep pasMbipa. 2. Top, B HMxKHel wacTH MpHHAMaIolluit 
OMeIMCTHIM XapakTep, BbIllle %e TpaBAHO-OCOKOBbIM, MeCTaMH TPOCTHHKO- 
ellie BbIMIe MOXOBOM, THMMHOBbIM, YacTO CO 3HaYHTeJIbHbIM KOJIMUeCTBOM 
eCHBIX OcTaTKOB. Ero BepXHAA MOBePpXHOCTb HOCHT CJle{bIl pasOKeHUA 
BeTPHBaHUA, a TaKxKe PpasMbiBa. OTO NOKa3bIBaeT, JTO B KOHIe MexkseqHH- 
A 6bWIO BpeMA, KOrfla MOBepXHOCTb OOOTAa BbICOXJA. Kak Bblllle exkallaa 
-cepad mopofla, Tak uM Top) B MecTe B3aMMHOFO KOHTaKTa YacTO (OarofapsA 
bIBy) MpH4yAiMBO BHespsoTcA ApyrB Apyra. Iloq BepxHee mpunogzusATOe 
O TOpdAHO-camponedeBol TOMMIM 3axOAMT CRepxXy CH30-Cepand TIMHUCTAs 
jla, KOTOpad MepexoguT B CONCTYy10 MecuaHO-riMHUCcTy!O Moposy c ryMy- 
BaHHbIMM, MeCTaMH TOp*AHHCTbIMH MOMOCaMH HM MATHAMM, ABMBIIMMHCA pe- 
TaTOM BKJNOYeHHA OpraHHyeCkOro BelleCTBa OT PaSMbIBaBINeHCA TOp(pAHO- 
‘oneeBout TOV. 
, caMoM Toptbe, O2Ke K I1POMOMHaM M Kpalo JIMH3bI, BCTpeyaiorca HHOra 
HuuKku wo 10—12 cm B AMaMerpe. CanponejeBbiii Topp HuxKe MepexOLUT B 
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HVJIOTHBI Canponeb, MOLCTHaeMbIM MeCKaMH C BaJlyHaMi. Mectamu Mi 
callponesieM M TleCKOM 3ayleraioT TVIMHUCTHIe TIPOCHOHKH. Secb we ACHO B 
clelbl ONON3AHUA TOPPAHUCTHIX C10eB, KOTOPble OarofapA STOMy Ha 3H 
TebHOM MIPOTA2XKEHHU BAO Oepera NOrpyxXKeHbl MO] ypOBeHb Pek axe Mp 
HM3KOM ypOBHe (B TeyeHHe Ooubulel yacTH Tofa ypOBeHb BOI NpPHNo 
MOTHHOM Mp aleKTpocTaHwuh). 

Eciu yuecrb crpatTurpaduio Bcero sTOrO paspesa, TO HCTOPHIO OTIOXK 
OOHAKAIOULUXCA 3MeCb COeB MOXKHO PUCOBAaTb B CJesyroulemM Bue. Bo Bna 
Ha MeCuaHHCTHIX (PIOBMOTIALMAJIbHbIX OTJIOXKeCHHAX TAK Ha3bIBaeMOrO MO 
BCKOFO JleHHKa Obl BOAOeM O3epHOrO THMa, B KOTOPOM JWIMTeIbHOe BpeM 


Pinus Picea betula Alnus Quercus Carpinus Tilia Acer Corylus 
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Puc. 1. [lbimpyepaa uarpaMMa cpeHUX HM HHXKHUX CJIOCB MEKJIEXHHKOBbIX OT- 
JlowKeunit y wep. JlesuHa ropa. / — Toph, 2— canponenb, 3 — mecuanncrasa 
rauHa, 4 — mecoK 


KlalbIBaICA Camponelib. SaTeM BOJOeM Hava 3apacTaTb BOJHOH pacTHy 
HOCTHIO, IIPe€HMYULeCTBEHHO OCOKaMH MW TPOCTHHKOM, MIpeBpaTHBLUHCb MOcTers 
B THMHOBOe OoOTO, KOTOPOe MO Mepe BBICLIXaHHA MOKPbIBAJIOCb J peBecHOH 
THTebHOCTHIO. Jlaee sTa TeppHTOPUA MMMIMNAach [peBeCHOH pacTHTeJIbH 
MU MOWBepriacb pa3MbIBAaHHIO BOJaMH, OTKJabIBaBLUMMM TOHKHe WJIHCTHIe 
THILbI, OOpasoBaBlliWe COM CH30-CepOH PIMHbI, NOKPbIBAaIOWIMH HbIHe TOp@. 
BOJbI, BHIHMO, MpecTaBiAM CoOoH MOTOKH, Oepylive Hayao OT HO 
cllepBa elite JalekO HaxOfAileroca JieqHUKa, MOYYMBUero HasBaHHe Bali 
coro (*), HIM KastMHMHCKOrO (+). Ilo Mepe npu6mMxKeHHA JeqHUKa STH TIO 
Hava OOpas0BbIBaTb (POBMOTIALHabHbIe OTIOXKeHHA, KOTOPble 3aTeM 
KpblIMcb ero MmopeHoH. Ilol BaMAHMeM 93THX BO, BOSTelCTBHA selH 
a TakKe MH MOCMeLYIOUIMX ONONZaHHH CalponeseBble H TOPP—AHUCTHIe OTIOXK 
3HAYHTeIbHO ePOpMUpoOBaJIHCh, MO NepHepuu CMellaHCb C PIMHUCTOM TOF 
M BKJIOUWJIM B CeOA KOe-re BaJlyHbl HM rabKy. 

Jit BbIACHeCHHA COCTABa H CMeHbI MeECTHOM PpaCTHTeIbHOCTH B TeueHHe Bp 
HM CYULeCTBOBAHHA STOTO BOROeMA ObIIO CleNaHO 3HaYHTebHOe KOHYE 
CMOPOBO-MIbWIbILEBLIX aHaJIM30B OOpa3lOB W3 pa3HbIX YaCTel ZTHX OTMORXKeE 
a TakxKe ONpefeseHWe PacTHTeJIbHbIX MaKPOOCTATKOB, B HHX 3aKJI1OUaIOUI 
He mpuBoqa 3fecb BCeX pe3yJIbTaTOB STHX HCCeLOBaHUul, OrpanHuNMcA J 
ABYMA CNOPOBO-MbWIbIeBbIMH CileKTpaMu (puc. 1 uw 2). Ha aux quia yupout 
He N0Ka3aHO COOTHOMeHHe KOJIMYeCTBA IIbWWIbILbI JPeBeCHbIX MH HespeBel 
pacTeHul, TaK Kak MocieqHeH Obl0 OYeHb Mao (L—5%). Bro ropopur oO 
NOACTBe 3eCb B TeYeHHe BCerO BPEMeHH OTMORKeHUA CanponenA u Toppa 
HOM pacCTHTeIbHOCTH. 
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Puce. 3. Uactb uckonaemolt WHUIKH enH, Puc. 4. Ueuwlya w cema ucKkomae- 
Picea excelsa Link. Hatyp. Ben. MOH WHWUKH emH, Picea excelsa 
Pinkwels62< 


H, 1. 123, Ne 5, Topnosa, CyKates, WnKHKOB 


CnOpoBO-NbWIbieBbIe CMeKTPbl, a TakxKe Apyrve MaHHble MO3BOUIAIOT Cie- 
b CleIOUIHe BLIBOJbI. OOpasoBahue Canponeds B BOMOeMe Hayas0cb B TepHoy 
CHMyMa Pa3BHTHA (asbl IWMPOKOJMCTBeHHEIX secoB (yO, wuna, KJeH, 
, rpad, sewwHa). Enb B 9TO BpeMaA OTCYTCTBOBasa; CocHBI Opllo Malo. Ta- 
_CocTaB JIECOB COXpaHAJICA BO BCe BPeMA OTNOXKeHUA Camponensa. JlnuWb B 
MHeH YaCTH JIMH3bI COCTAB MbWIbUbI ApeBeCHbIX MOPOA B BepXHelt yacTH TOW- 
CalpOneA MeHAeCTCA WM CTAHOBHTCA CXOJHbIM C COCTABOM MIbWIbILbI Hauasia 
qyiollet (asbi, KOTOPaA COBMasaer B APYTUX MecTax 9TOL JMH3bI CO BpeMeHeM 
OKEHUA HHAHeH YacTH Topda. B sro BpeMa KOMMUYECTBO COCHHI M Gepesbl yBe- 
MOCb, NOABMJIACb eJb, KOTOPaA CKOPO Clesalacb OOMbHOH; yYMeHbIIMIOCb 


Pinus Picea Getula Alnus Quercus Carpinus Tilia Acer Ulmus Corylus 
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uc. 2. IIbimpmepaad juarpamMMa cCpef\HuX H BeEPXHUX CMOEB MCXVICHUKOBBIX OTVIOMKeHUIt 
y mep. JlesuuHa ropa. 1 —Topd, 2 — canponens 


THe B JleCaX OJIbXH, ya, rpaOa, JIMMbI, BA3Aa, KleHa H JlewtHHbI. B Bepx- 
yacTH TOpAHOrO CJIOA MbWIbia WIMPOKOJHCTBeHHBIX MOPOR CKOpO ucu4e- 
, KOJIMYeCTBO MbIIbILbI eM Tak»xKe YMeHbilaeTcA. B KOHIe KOHILOB OCTaroTCs 
3HbIM OOPa3OM OCTATKH COCHDbI HW Oepesbl H HeMHOrO eM HM ONbXH. IIpu 9ToOM 
lecce MOCJeOBaTeJIbHOrO MC4e3HOBEHHA WIMPOKOJIMCTBeCHHBIX MOPOR OTHO- 
JIbHO JOJbille yepxKUBAaIOTCA MNa U yO, a TakxKe ObXa, OTHOCALLAACH, 
f0O2KHO, K JipyroMy BHA, 4YeM ObxXa C*ha3bl MAKCHMYMa Pa3BUTHA IWIMpoKo- 
TBEHHbIX OPO, KOTOPand mpHHatiexkaia K Buy Alnus glutinosa (L.) 
rth. OrnoxeHve Topda 3aKOHUMIOCb yxKe Mp CYpOBbIX KJIMMATHYeCKUX 
IBUAX. 
\HaJIH3 MaKpOOCTaTKOB paCTeHHH (MIOMOB, CeMAH, JIMCTbeB, JPeBeCHHb!) 
a3aJl, UTO B CamponeseBOH WM HMKHEM YaCTH TOPPAHOM TOMA BCTpeyaloTcCA 
TKM TOUTH BCeX TeX BHJOB BOMHbIX paCTeHHli, KOTOPble CUMTAaIOTCA xXapak- 
IDIMH JIA TemWJIbIX (a3 PHCC-BIOPMCKOTO MexKJIeIHHKOBbA (MHKYJIHHCKOTO 
1 m0 A. VW. Mocxsuruny), a uMenuo: Brasenia schreberi J. F. Gmel., Aldro- 
da vesiculosa L., Stratiotes aloides L., Najas marina L., N. flexilis Rostk. 
chm.u N. minor All. Berpegsenpt takxxe nmogpr Lemna cf. minor L., Cladi- 
mariscus L. Muoro naogos Alnus glutinosa (L.) Gaerth. 
3 CaMbIX BePXHHX YaCTAX Topdba OCTaTKH 9THX pacTreHHit oTcyrTcTBy1or. B 
eli YaCTH TOM OTNOKeHHM OOMMbHBI MogH Tilia platyphyllos Scop.; 
euaeTCa Tak2Ke MHOro mofoB u Tilia cordata Mill., koroppie B Topde mo- 
NOTCH Jaxke BbIlle, YeEM MIOMbI NpesbIAyujero Bua, T. e. MO Mepe MOxoosa- 
Kumata T. platyphyllos Scap. ucuesama panee, uem T. cordata Mill. 
Split 2Ke MHTepec MpefcTaBAeT HaxoweHMe B BepxHelt yacTH TodAHOrO 
| XOPOMO COXpaHMBlelicA uacTH WuUIKH elu, Picea excelsa Link. Mure- 
9TOM HaxXOJKH COCTOMT B TOM, 4TO JO CHX MOP B BepXHel MOJOBHHEe OTJIO*Ke- 
PHCC-BIOPMCKOTO MexKJeAHAKOBbA HaXOMMH JIMIIb MbWIbILy, CeMeHa, UX 
BIKA MW JipeBecHHy eM, YTO He AaBalO BOSMOXHOCTH OMpeAeHTb ee 
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pun. B caMblX Ke HUXKHUX COAX OTJIORKeHHH MHKYJIMHCKOFO Beka (KPpHCC-BIO 
CKHX») B pa3HbIX MecCTaxX 4aCTO ObIIM HaxOJMMbI WHUIKU Picea obovata L 
B yacTHocTH, OUeHb OOWJIbHbI OHM UM B OTMORKeHUM STOO %Ke BpeMeHH B Pocy 
ckom palione (°). Tlosromy Haxofka ocTaTKOB KpyNHoM mmMimKu Picea excg 
Link. (cm. puc. 3) B BepXHUx coax oTIOxKeHHH y JleBHHOM TropbI u OTCyy 
Bue BCAKHX OCTATKOB eM, B TOM 4HCJe UM MbWWIbIbI, B OOMee HHKHUX C 
AX Topiba, a TakxKe CamponesA,— MOKa3bIBalOT, UTO MexKLY Ha3BaHHbIMM BY 
BHJlaMH y2Ke B STOT MeXKJIEHHKOBbIM BeK CYLLeCTBOBasIa He TOJIbKO MOp@Ou 
yecKad O60cO6/IeHHOCTb, HO HM reorpadbHuecKand HW SKONOrMYeCKaA, YTO MYTH 
pacceleHHA B STOT BeK ObWIH COBEPIeEHHO pa3s/IMUHbI UM 4TO COBpeMeHHOEe 3 
YMTesIbHOe HasleraHve Apyr Ha Apyra apeasioB 2THX BUMOB eCTb CpaBHUTell 
HeaBHee ABJIeHHe, COMPOBO*KAalolleecA, KaK M3BeCTHO, MPH 3TOM UX yCHI 
HOW ruOpuynsaluen. 

Kpaline wHTepecHo TakxKe HaMune octaTKoB Betula nana L. (aucrou 
yellyli H CeMAH) B BepXHeli uacTH TOpdanoro com. OMHUMM U3 Hac (°) yxe 6 
OTMeyeHO HaxOx*KeHHe OCTaTKOB 9TOTO pacTeHHA COBMeCTHO Cc CeMeHamMu Brd 
nia schreberi J. F. Gmel. B MexmeqHHKOBbIX OTIO*KeHHAX y Dep. Uepem 
HuK PocToscKoro Ke paloHa, BCerO B HeCKOJIbKMX KMIOMeTpax OT Jlep. 
BuHa ropa, H OblwIO BbICKa3aHO MOTHBHPOBaHHOe MHeHHe, YTO COBMeCTHOE 
XOMeHHe 3feCb OCTATKOB 2THX ABYX CTOJb Pa3IMYHbIX MO SKOJIOTHH HU 0 ¢ 
eMy apeaJly pacTeHHii MOxKeT ObITh OODACHEHO TEM, UTO JIeMHHK, TePopMHpoB 
a BO3MO%KHO HM CMeCTHB TOPdAHYy!IO MexKJeIHUKOBYIO TvIbIOy, BbISBas C 
WeHHe OCTATKOB PaCTHTeJIbHOCTH, MpOH3pacTaBlel No ero Mepudepun, c oO 
KaMH TemiouOOHBOK (opbl KIHMaTH¥eCKOrTO ONTHMYMa Me2KJIeHHKOBbA. 

B ornomenunx y JlesuHot ropbi ocraTtKu Betula nana L. He 6pimu Halt 
BMecte c Brasenia schreberi J. F. Gmel., a Bcrpeyamucb mb C Oosee C 
HoH dmopot. Cemena Brasenia schreberi J. F. Gmel. uacto Opin HaxoyuM 
B Oolee HHXKHUX TOPPAHHCTHIX H CanmpomeseBblX COAX COBMeCTHO C CeMeH 
M mOLaMu Apyrux Oovlee OxRKHIX, TeNMJIOIOOMBEIX pacTeHHi. Ho ecu Bmocs 
CTBHH MW OyAyT B STHX OTORKeHHAX HalieHbl pAOM OCTATKH JByX HasBaH 
BHOB pacTeHHH, TO HHYerO YIMBUTebHOrO B 9TOM He OyeT, TaK KaK CHJIb 
HapyleHHOCTb 3aJleraHHA WM WaCTHUHOe CMeleHHe C0eB, OCOOeHHO 10 Tep 
PHH, CONPOBOK Mach NepeMeLIMBaHHeM TIMHMCTHIX OTIOXKeHHM, OTKNAIb 
IWHXCA TPH CypOBOM KJIMMaTe H CBA3aHHBIX C MpHOMMKeHHeM JeNHUKa, C 
JIOKEHHAMH BPeCMeHH ONTHMAJIbHBIX KJIMMATHUeCKHX YCIOBHM 3TOrTO MexKa 
HHKOBbA. HackosIbKO BeJIMKO ObWIO CMellleHHe, MOKa3bIBaeT TO, UTO B IK 
CTBIX WH MeCYaHO-PIMHUCTHIX OTOKeHHAX, MOKPbIBAaIONIMX TOpdaAHUcTO-cary 
MedeBble CIO, a YaCTHYHO pacmomaralouluxXCA HM NOX BepXHHUM MX KPbIVION 
BKIOUAIOWINX TYMYCHpOBaHHble HU TOPAHMCTLIe MaCCbl, BCTPeyaIOTCA B 3Ha 
TEJIbHBIX KOJIMYECTBAX He TOJIbKO MbLI bia XBOMHEIX H LWMPOKOMMCTBEHHBIX MOP 
HO WM MOMbI Mu CeMeHa: onbxu, Alnus glutinosa (L.) Gaerth., Corylus avell: 
L., Tilia platyphyllos Scop., Trapa natans s. 1., Brasenia schreberi J. 
Gmel., Najas marina L., N. flexilis Rostk. et Schm., Cladium mariscus L. 13 

CooOujaemble PakTbl YKaSbIBalOT, HACKONbKO BaxKHO YUUTHIBATD Mp U3y 
HMM paCTHTeJIbHbIX WH YKMBOTHBIX OCTATKOB B OPraHOFeHHbIX MexKeIHUKOR 
OTJIORKEHUAX BOSMOXAHOCTh UX JMCNOKAUMM WIM M0 KpaliHel Mepe uacTuuM 
paspylieHx He TOJbKO CaMMM HajBUralOWMMCA JIeMHHKOM, HO WM mpemume 
BOBaBIUMMH €MY BOJHBIMH MOTOKaMH, YTO MOKeT MPMBOAMTS K CMeILeHHIO 
TaTKOB (lop U PayH M3 OYVeHb PasIMUHIX TOPH30HTOB. K comaenulo, 97a Pi 
JleqHHKa WM CBASAHHBIX C HUM BOJHHIX MOTOKOB 4aCTO He yUHTHIBaeTCA. 


VWucrutyr seca II 
Axayemuu HayK CCCP 8 1X 1958 


UHMTMPOBAHHAS JIMTEPATYPA 


1A. WU. Mocks ut nu u, Bopmekas an0xa (Heonmelicrouex) B Esponeticxott uacra CC 
M., 1950. # B. II. [puuyk, Tp. Uucr. reorp. AH bee 4.6 (1950). 3 ae 
fer, Roczn. Polsk. Tow. Geol., 22, 1, 1952 (1953). 4U.0. Tepacumos,K.K. M 
kK OB, JleqHuKOBbIH NepHox Ha TeppuTopuu CCCP, M., 1939. 5B. H.C ykaues, 
94, Ne 6 (1954). °B. H. Cy xaues, JIAH, 94, Ne 3 (1954). 
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IMAJEOHTOJIO‘HA 


lr. &. PASAHOB 


O POJE PSEUDOTRITICITES PUTRJA, 1940 
(ITpedcmaeneno akademuxom A. JI. Anwunem 81 V 1958) 


B cpa3v c cosqaHvem «OcHOB rasleOHTOJOrHH» MoBepriach peBH3HH BCA 
ACcTeMaTUKa cbopamuHudep, B TOM 4HCIe M MONO*KeHNe B Heli poga Pseudotri- 
cites Putrja. marnos nocuequero TpeOopasl yrouHeHua, Tak Kak OOHapy2xKH- 
MCb paCXO*KeHHA C NPH3HakaMu renoruna. C STO Wemb1o Oblvia npexNpuHsATa 
ONbITKa BHOBb H3y4uTb rosiorum Fusulina donbassica Putrja uuu oOpa6orath 
NorpaduyeckuH Matepvas v3 LlumsasucKol ckBarkunp (Ne 14). K coxanennt, 
aTepHaJIbl STO CKBa>KMHbI, HaXOJMBUIMecs B A30B0-UepHomopcKom reosoruye- 
KOM YIIpaBJICHHH, BO BpeMA BOHHBI He coxpaHuuucb. Tlosromy tTulaTesBHOMy 
3YYeHHIO TIOJBePrJIMCb OTJIO%KeHHA CeBepO-BOCTOUHOH oKpauHbI Bb. JlonGacca, 
KOTOPbIX, COrlacHO pay onyOummKoBanHbIx pabor D. C. Ilyrpu (13), Opin 
CTpeueHbl MCeBOTPHTHUMTHI. CuleyqyeT OTMETHTb Tak2Ke, 4TO HHKTO Ha Jpyrux 
eculeqoBatTeseH JJoHOacca HM coceqHMX paHOHOB JO CHX Top He ykKa3blBasl Ha 
axox«jeHHe Tam Pseudotriticites donbassicus Putrja. Orcyrcrsyer oH u B 
McKax nocwieqHeH paOoTb aBropa (*). 

®. C. Ilyrpa (4) omncan HeckouHKO BUYOB, KOTOPbIe OH YCJIOBHO OTHeEC K 
Y3VJIMHaM, YKa3aB IIpH STOM, 4YTO OHM MMeIOT TIOpHCTyIO CTeHKY BO BCex O60- 
oTaX, B TO BpeMA Kak y (py3yJIMH NopucTat cTeHKa HaOso,aeTCA TOKO B 
JHOM-J(ByX locyieyqHHx oOOoporax. [Ilo ApyruM wpw3sakaM, Kak Yka3bIBaeT 
BTOP, OTIMUMH OT (by3yJIMH OHM He uMeroT. Tlo3qHee olMcaHHyio rpyuny dys3y- 
wH ®. C. Ilyrpa (7) o6bequnua B HoBbI poy Pseudotriticites u yam ero qua- 
403. 3a reHoTum poya Opima upwHata Fusulina donbassica Putrja, mpa strom 
MKaKUX YTOUHeEHUH WIM JONOJHeEHHH B OMMCaHHe ee He ObIJIO BHeCeHO. 

CpaBHupad omucaHve reHoTHMa Cc PpOOBbIM JMarHoO30M, JIerKO 3aMeTHTb He- 
oTOpoe HecooTBercTBHe B cTpoeHHM creHkH Fusulina donbassica u poya Pseudo- 
‘iticites. Ha sTo o6cTosTembcTBO B CcBOe BpeMa yKasaa FI. M. Paysep- 
[epHoycosa (°). B camom jee, B ONMCaHMM reHOTMMa cKa3aHO: «Teka TOHKaA, 
OCTOHT W3 OUCH TOHKOrO TeKTYMa, IJMpOKOH cBeTJIOH uacdbaHoTekH HM JBYX 
eKTopHyMoB. M3 TeKkTopHyMoB Oovlee HJM MeHee pa3sBHT TOJIbKO BHYTPeHHHH. 
Tpoenve jMatbaHOTeKH TOHKOaJIbBEOAPHOe BO BCeX OOOPOTAX; AJIbBeOJIbI B BH- 
e nuteli (M0pbI?) MpOHHSbIBaIOT He TOJIbKO JMatpaHOTeKy, HO H OCTAJIbHbIe CJION, 
maraioujve TeKy, a wHOra uM xomMaTsD ((+) crp. 140). Takum o6pa3om, 37eCb 
OYePKMBAeTCH, ITO Oosee HIM MeHee Pa3BHT TOJIbKO BHYTPeHHHH TeKTOPHyM, 
“HapyKHbii, HamMyve KOTOporO BOOOULe He OTpHllaeTCH, pasBAT cyabee BHYT- 
sHHero. B pojlOBOM Ke JMarHose, HaOOopor, ykKasbIBaeTCA Ha MpHcyTCTBHe 
apy2KHOrO TeKTOpHyMa, B TO BpeMA KaK BHYTPCHHHH OTMeYaeTCA TOJIbKO B 
BYX-Tpex HavaJIbHbIX OOOpoTax. 

Bmecre c yuarHosom poya ©. C. lyrps (?) qa onucanue HoBoro BHa Pseudo- 
titicites fusulinoides, a HeCKOmDKO TO3xKe omyOsMKOBa omucaHve Ps. 
isulinoides var. brevis (*). Kak ocHoBHOH BH, TaK M ero BapveTeT NO psy 
OJOBLIX MpH3HaKOB TOxKe CylleCTBeHHO OTNMUAaIOTCA OT TeHOTHNa Ppofa. U3 
MUCaHUs Clleyer, YTO B OTAMUHE OT YeTbIPeXCOMHOH CTeCHKH TeHOTHMa M OT 
reHKH, ONMCaHHO B posoBom AuarHose y Ps. fusulinoides, mo aBropy, «Teka 
.HKasd, COCTOHT H3 TEKTYMAa H TOHKOAJIbBeEOAPHOH KapHoTeku. CrpykTypa TeKU 
OUTH HHYeM He oTmMyaerca oT TeKH Quasifusulinoides longissima (Moeller) 
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((?) crp. 62). Y Bapwerera xe, B MOMOIHeHHe K MpHBeeHHOMY, «MeCTAMH I 
HaualbHbIX OOOpoTaX COXpaHWICA BHYTpeHHu Tekropuym» ((*%) crp. 162) 
Kpome Toro, oco6u, orHeceHHbIe K Pseudotriticites fusulinoides, KakK 3TO BUI. 
HO Ha MuKpodororpaduax ®. C. Ilyrpu, umMetor xora uM HeOO/IbIlIMe, HO JocTa- 
TOUHO OTUCTIMBbIe AKCHAJIbHbIe yIOTHeEHHA. OHaKO HM B OJHOM H3 ONMCaHHh 
OHH aBTOPOM He ymomuHatroTca. Takum 00pa3oM, HM 9TH POpMBI He MOryT CUHTAaTECs 
OTBeYAaIOIMMU WHarHosy pojla. 

JI. M. Paysep-UepHoycosa (°) onmucasa u3 TeryMepHHOBOrO TOpHu3oHTe 
Tloymocxosnsa Pseudotriticites fusulinoides Putrja u Ps. firmus Rauser, cren- 
Ka KOTOPbIX MpOHH3aHa TpyObiIMH MOpaMu M MecTaMHM MOYuepKHYTa TOHKMM BHy- 
TpeHHUM TekTopHymom. B sameyaHuax K JMarHosy poga JI. M. Paysep-Uepuxo- 
ycoBa yKa3aia Ha BO3MOXKHOCTb BbIeleHHA rpynmbl BuLOB Tuna Pseudotri- 
ticites fusulinoides B oco6niit po, 6onee O1u3KHH K KBasHPy3y/IMHaM, 4eM kK 
cby3yuHaM. | 

C. E. Pososexaa (*), qaB aHaliu3 usmoreHeTMyecKoro pasBuTHA Cem. Fusu- 
linidae, mpuBoxUT yTOUHeHHbe AMarHosbl pala pOWOB, B TOM 4MCIe HM posa Psew- 
dotriticites, mpusemM B HOBO pelaKUHu WMarno3a pola HapyxXHbId TeKTOPHyM 
B mocjeqHux OG6opotax C. E. Posospckad orpuHiaer. B moMelleHHOM 3/eCb XE 
onucaHuu Bua Pseudotriticites fusiformis yKa3biBaeTca Ha HalMune JBYX TeK- 
TOPHYMOB, XOTH MpuCyTCTBHe HapyxKHOrO, MO-BAXUMOMy, COMHHTeJIbHO. 

V3yyenve HaMH TONOTHMMYeCKOrTO MaTepHasia MoKa3al0, 4TO CTeHKa Ps: 
fusulinoides umeer TOHKMM, MHOra mpepbIBUCTHIt BHYyTpeHHMM TeKTOpHyM. 
Tlo-BHuMOMy, STO NOC/y2KHIO NOBOLOM K TOMY, 4TO aBTOp He MOF OTOXx]e: 
CTBHTb efO CTeHKY CO CTeHKOM KBa3Hipy3yJIMH MW BbIHYyKleH Obl CAelaTb oro: 
BOPKY, UTO OHA MOUTH HHYeM He OTMYaeTCA OT CTEHKM MOCJIeQHHX. | 

Takum o6pa30m, Buz Pseudotriticites firmus Rauser, Ps. fusiformis Ro 
sovskaya, Ps. fusulinoides Putrja u Bapuerer Ps. fusulinoides var. brevis Putrj 
o6alaroT PANOM OOMWMX OTJIMUYNTeIbHBIX MPH3HAKOB, H3 KOTOPbIX Mpexke Bcer 
culeyeT OTMETHTb TpeXcIOHHOe FpyOonopucToe CTPOeHHe CTeHKH, C1a6O pa3sBE 
Tble XOMATbl Ha HavaJIbHbIX OOOpOTaX, aKCHaJIbHbIe YMJIOTHEHHA HU CYOUMIMHE 
prueckylo (bopMy pakoBHHKH. Takai JOBOMbHO YeTKaA OOOCOOJEHHOCTh 6 
V3BeCTHEIX B JIMTepaType dy3yHHHA nosBomuna Jl. M. Pay3ep-AepHoycoses 
u C. E. Pososcxol (°) BpilenuTb HX B HOBbIN pom Quasifusulinoides. E 
paHee v3 mceBgorpuTunutos JI. M. Pay3sep-Uepuoycoson (°) ObiuI BbIeseH HOBBY 
pox Putrella, koroppili B HacTosllee BpeMA UMeeT GosbIO0e H BCe BOSpacrTarolle 
KOJIHUeCTBO BHOB MH MpH3HaeTcH BCeMH MCCIeLOBaTeIAMH, B TOM uNcuJIe 
®.C. Iyrpeli (*). 3a renorun poga mpuuat Pseudotriticites brazhnikovae Putrja 
OTOT BU MO CTPOeHHIO CTeHKH, CKaquaTOCTH CeNT, pa3BHTHIO XOMAT HM Jpyrui 
MIpH3HakaM OueHb JlaieK oT Fusuliua donbassica Putrja, apmatomelica renorun 
pona Pseudotriticites. 

VisnoxenHoe Bblillile C H€COMHCHHOCTbIO yKa3blBaeT Ha COOPHbIM xapaKTef 
poya Pseudotriticites. ostomy npefcraBiaeTca BMOIHe BePpOATHBIM, UTO aBTO} 
Mp yCTaHOBJIeHMM STOFO pOfla COeAMHMI MpH3sHaku (y3yJIMH, HMeIOULMx TOpH 
cTy!0 CTeHKY, H IIpH3HakH (OpM, KOTOPHIe BMOCMeACTBUM ObwWIM BbIJeeHbI B Ca 
MOCTOATeIbHbIe posa Putrella u Quasifusulinoides. Strum, mo-BuzuMomy, u oOb 
ACHACTCA YaCTHUHOE HECOOTBETCTBHe POLOBOTO [HarHo3sa MpvsHakaM TeHoTuMa 
Ecam xe Tellepb u3 poga Pseudotriticites uckm04HTS BUI YHOMAHYTHIX BHI 
AByX pOOB, TO OKaxKeTCA, YTO BHOBOH COCTaB ero BMeCTe C TeHOTHMOM orpa 
HHYeH YeTHIPbDMA BUaMM, onMCaHHEIMM ®. C. Ilyrpa xax Fusulina donbas 
sica, F. stepanovi, F. gembizkii u F. lebedevi. 

Anais JMTepaTypHbIX JaHHBbIX H MaTepMasOB HallMX KOJWeKUM NOKa3Bl 
BaeT, UTO TeHOTHM 9TOrO pola HM OCTabHe TPH Bula He MMeIOT CyULeCTBeHHEI 
OTAMYMH OT CPysyJIMH, KPOMe OTYETIMBLIX MOP CTeHKH Ha BCeX CTaMAX pasBH 
THA PaKOBHHKH. OfHako CTpOeHHe STHX NOP HMYeM He OTMMYAeTCA OT TeX, KOTO 
PbIMH IIPOHH3aHbl CTeHKM MHOFHX BuOB poga Fusulina, B Tom uncse u cTeHK 
renoruna poga Fusulina cylindrica Fischer, Ha us06paxenusx Koropoii B. Men 
JI€pOM MOKa3aHbl MOpbl CO BTOporo OOopota. PasmMep 2%xe NOp BpAA AH More 
OLITh KPHTepHem poja. 
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Puc. 1. a, 6 — Fusulina donbassica Putrja: a — ocepoe ceyenne; XyTop OvibxoBbIli, CKB. 
Ne 1403, 105, O8—105,80 m, uss. Nip 9k3. 2—35. 20; 6 — parment Toro *e 9K3eMMIApA; 
BHJHbI MOpbl H BHYTPeHHHH TeKTopuyM; 100% e — Fusulina lebedevi Putrja; ocepoe ceyenne; 
xyTop Outbxosblli, ckp. 1405, ra. 297, 17—297,60 m, uss. Nip 3k3. 2—37, X20. e—e — Qua- 
sifusulinoides fusulinoides (Putrja): e— 61u3Koe kK oceBomy CeyeHHtO TOMOTHIMA, MpaBblit CKJIOH 
omuub! p. Ces. Jlonen, mpotus noc. benan Kaaurea, “3B. OF, 9K3. 2—38, «20, 0d — oceBoe ce- 


YeHHE, MpPaBblil CKOH Tomb p. KamuTspl, u3B. O3, 3K3. 2—39, 20; e — TpexcaoliHad CTeHKa 
Quasifusulinoides 


JUAH, rt. 123, Ne 5, Pasanos 
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Us onnita NIpeAWecTBOBaBIUMX MCCIeEAOBaHHU C HeCOMHeHHOCTHIO BbiTeKae?r 
yilecTBOBaHHe JIByX THNOB MOP, CBOMCTBeHHBIX pa3/IMUHbIM mpelcrasuTesam 
ysyKHnL. Ileppbim THMOM sBJsIOTCA Mpoctble TpyOuaTble NOpbI, pacnomara- 
IAHeCA HOPMAJIbHO K NMOBepXHOCTH cTeHKH. Bapbupyer TobKO pa3smep mop, 
X Auametp. Y paHHux no cBoemy NOABJeHHIO (Py3yAMHUY NOpbl OYeHb TOHKHe, 
0 yxKe K KOHIly CpeHero KapOoHa y Ooyee BbICOKOOpraHH30BaHHEIX (popM 10- 
bl CTAHOBATCA OTYCTAMBbIMH M axe rpyObimu. Bropbim THNOM Op ABIAIOTCA 
JOXKHbIC BeETBALMeCA MOPbl WIM aJIbBeOJIbI, CBOMCTBeHHbIe (y3yMHUaM, m0- 
BUBIUMMCA B Hayasle BepxHero KapOoua. Kak nopucTou, Tak HM albBeoApHOL 
TeHKOH OOsafalor MHOrue pos. Ilosromy Tor wi MHOM TUN MOpucTOcTH CTeH- 
M He MOXKET CJLYKHTb CENMHCTBCHHOM OCHOBOM WIA YCTAHOBJICHUA HOBbIX POOB. 

Vsyyenne oOumpHoro Matepvwaia u3 BenoKauTBuucKoro, TaluucKoro u 
[MMIAHCKOrO paHOHOB, OXBaTbIBalollero cTpaTurpadbwueckuli MHTepBall, B 
pexeiax Koroporo ©. C. Ilyrpelt ycraHoBnexb! nceBOTPUTHLUTHI, MO3BOJHVIO 
BIABHTb TOnoTuNbI Pseudotriticites fusulinoides Putrja u cbopmbi, Toxyect- 
eHHble C Fusulina donbassica Putrja u F. lebedevi Putrja. Mocnequne, xora u 
le ABJIAIOTCA TOMOTUMAMU, HO, Kak CJleyeT H3 HM KeMpHBeseHHOrO OnMCaHHuaA, 
YUeCTBeEHHbIX OTJMYMH OT rosoTumoB He HMeloT. TombKO y Fusulina lebedevi 
aOIOaeTCA HeOosbUIOe pacxorwKeHve B TOJIMHe CTeHKH, He BbIXOJaee 3a 
AMKM MHJMBUyaJIbHOH H3MeHUNBOCTH. DopM xe, KOTOPble ObI COOTBETCTBOBAIIH 
MarHosy posla (*), HaMH He OOHapy2xeHO, HM OHM, M0-BHAMMOMY, He CylecTBYIOT. 
lostomy Ha OCHOBaHHH BbIWeH310%KeHHOrO pox Pseudotriticites cmemyer pac- 
MaTPHBaTb Kak COOPHbIM, BUHOBOM COCTaB KOTOpOrO B HacTosillee BpeMA 3a- 
‘OHOMePpHO yKJaybIBaeTCaA B Mpesembl pogoB Fusulina Fischer, Putrella Raus. 
| Quasifusulinoides Raus. et Rosovskaya. 

Hroxe npuBogutca onucaHve BCTpeyeHHbIX HaMM BULOB, KOTOpble ®. C. [y- 
pel OTHOCHIHCb K NceBAOTpHTHLMTaM. 


Bus wlita 9"d Om Dassic giant ria 
Puce. la, 6 


1939 (?) Fusulina donbassica. Ilyrpa, Mat. no reon. u momesH. uck. AUTY, 
6. X, crp. 139—140, ta6n. 3, dur. 14—17. 

PakoOBHHKa BbITAHYTO-BepeTeHOBHAHaA CO CaO BbIMyKIOH CpequHHOH 06- 
IACTbIO H IMOCTeMeHHO Cy KHBAaIOUaACA K OKPYIVJIO-MIPHOCTPeHHbIM KOHIaM. 
3HYTpeHHHe OOOPOTHI BHITAHYTO-cyOpoMOnYeCKOH MOpMbI B CeYeHHH, MocweL- 
Me [Ba CHIbHO YJVIMHeHBI u ymuonjeHbl. L: D = 4,20; pasmMepbl KpymuHble: 
. = 5,92 mm, D = 1,41 mm. Unucao o6oporos 7. HayambHaa KaMepa Cc Hapyx- 
IbIM JMaMeTpoM B 150 tt. Crupasib yMepeHHOM BHICOTHI, PasBepTbIBaHHe ee Mpo- 
ICXOJMT MeJIeHHO HM paBHomepHo. J[MaMeTpbl paKOBHHKH 0 OOopoTaM (B MHII- 
luMeTpax): l-ro 0,24, 2-ro 0,34, 3-ro 0,49, 4-ro 0,68, 5-ro 0,94, 6-ro 1,20, 
-ro 1,41. 

Creuka ToHKas, oT 17 » B 1-m OGopore Jo 45 » B MOCIeIHEM, YeTbIPeXCOH- 
lad, BCe CJIOH OTUCTIUBO NpOCexKUBAaIOTCA BO BHYTPeHHUX OOOpoTax. B nocsey- 
MX OOOPOTaX HapyxXKHbIit TeKTOPHyM pasBHT C1aG0 M He BCera Mpocse*kuBa- 
ten. J[uacbanoTeka TyCKJlaa, WMpOKasA, BHYTpeHHHHi TeKTOPHyM OTYeTIMBBIN, 
IMeeT OOJlee TeEMHYyIO OKpacky, YeM OCTaJbHbIe COM. CreHka MpOHW3aHa TOH- 
‘MMM WOpaMU, HauWHasd C 1OHOWeCKHX OOOPOTOB. Ileperoponku HHTCHCHBHO 
KjlauaTbl M0 BCel JMHe, OOpasyior apOuKH pa3sIMYHOM (OpMbl M BbICOTHI. 
YTONULeHHe B OCeBOH wacTH COsaeT BieyaTJIeHHe 3a¥aTOUHbIX aKCHaJIbHbIX 
MJIOTHEHHH. XOMAaTbI JOBOJIbHO MAaCCHBHbIe, aCCHMeTPpHYHOM CPOpMbl, Mmpocsie- 
KUBAIOTCA JO MpesmocseqHero OOoporTa, Pe OHM 3aMeCHAIOTCA MCeBOXOMAaTaMH. 
\nepTypa OUeHb y3KaxH B Havasle CIMpaJM, MOCTeMeHHO pacliMpxAeTCA JO yMe- 
eHHOH. f 

CpapuHeune. Or romoruna OTJMYHH He Meer. : 

MectronaxowkyeHue WH BOSpactT. Xyrop Onpxospli, Beno- 
AJIMTBHHCKOrO paiioHa, ckBaxuHa 1403, rayOuHa 105,03—105,80 M, u3Be- 


rHak N}. Sx3emniap Ne 2—35 xpanutes B Peonormueckom my3ee PoctoscKoro 


ocylapcTBeHHOro yHHBepcuTeta. 
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Fusulina lebedevi Putrja | 
Puc. 1,6 | 
1939 (?) Fusulina lebedevi. Hyrpa, Mar. no reo. 4 Noe3H. HCK. AUTY,, 
c6. X, crp. 144—146, ra6n. 4, cur. 6. | 
Ilo cbopMe pakoBMHKu, pa3sMepaM HM ApyrHM MpusHakaM 9Ta *opMa OTBe- 
yaeT onucanuio ©. C. Ilyrpu (7). EquHcrBeHHbIM OTJM4MeM He BUOBOrO NOpAyKa} 
ABIACTCA HECKOMbKO OONbIMAA TOMUIMHa CTeHKH, KOTOpad 0 OOOpoTaM BbIpa- 
KaeTCA CuleLyIouMM O6pasom (B MuKpoHax): B I-m 24, Bo 2-m35, B 3-M 37/ 
B 4-m 42, B 5-M 52. 
MecTroHaxoxfenHue uw BOSpacT. Xyrop OnpxoscKni, Be- 
jlOKaJIMTBeHCKOrO =palioHa, cKBaxuHa 1405, rayOuHa 297, 17—297,60 M,, 


usBecTHak Nj. 

Sk3zemnaap Ne 2—37 xpanutca B Teonoruyeckom my3ee Pocrosckoro rocy-: 

JlapCTBeHHOrO yHMBepcuTeta. 
QO uias bis wilin oiideers 10 sala mromdve sanihmnir ja) 
Puc. l,e—e 

1940. Pseudotriticites fusulinoides. Ilyrpa, Mat. mo reo. H NOe3H. HCKs, 
AUTY, c6. XI, crp. 62—64, ra6n. 3, dur. 13, Tadn. 4, dur. 1—3. 

1951. Pseudotriticites fusulinoides. Paysep-UepHoycopa, AH CCCP, crp. 
B23ncraGeco7T pur. oot: 

Pakopia cyOlMMHIpuyeckad, cla6o CymKaloulasicd K TyYMO 3aKPYIVJIeHHBIM | 
KOHIaM. Ileppble O6opoTbl BbITAHYTO-BepeTeHOBHHbIe, moceyroulwe mocte- 
MeHHO mpHvoOperatoT cyOuumMHApuyeckyio dopmy. L: D = 3,34—4,18. Pas3- 
Mepbl Kpymubie: L = 6,50—7,06 mm, D = 1,55—1,83 mm. Uncao oOoporos 6. | 
HauyanbHaa KaMepa kKpynuas, 0,25 MM B JMaMeTpe, HeCKOJIbKO HempaBuJIbHOl 
cbopmpl. Cnupaib mocTelleHHO pacliMpseTcaA K mocjeqHemy OGoporTy. T\aamerper 
PpakOBHHKH m0 OOopoTtam (B MMuHMeTpax): l-ro 0,25—0,37, 2-ro 0,37— 
0,53, 3-ro 0,53—0,75, 4-ro 0,84—1,03, 5-ro 1,29—1,41, 6-ro 1,55—1,83. 

Creukxa oT 21 » B l-m o6opore no 45 » B MOCMeqHeM, COCTOHT M3 TeKTyMA€, 
MpOTeKM M BHYTpeHHero YacTo mpepbiBucToro TexTopuyma. IlocneqHuH mpocie- 
XKHBaeTCA Ha BCeX OOOPOTax, HO MHOFa Ha HeKOTOPHIX oTcyTcTByeT. Bce cow 
MpOHH3aHbl TOHKHMH CKBO3HbIMM mopamH. I[leperopoyqKu HemHoro TOHbIIEe 
CTeHKH, MHTCHCHBHO CKJaquaTbI 10 BceH AMHe. Apouku C WIMpOKHM OCHOBa- 
HHeM, TO Oovlee HH3KHe, TO BbICOKHe. XOMaTbI Ha 2—3 nepBbIxX OOOpoTax B Buse 
HeOObIUHX OYyrOpKOB, Ha OCTaIbHbIX MceBJOXoMaTbl. Ocepble ymllOTHeHHs 
He MaCCHBHble, pacnOlaraiorcaA B Mpeflemax 3—4 BHYyTpeHHUX OGoporos. Anep- 
Typa HH3Kad HW y3KaaA B Hauasle CIMpau, 3Ha4YMTebHO pacilupAerca K KOHILy 
ee, C HelpaBMJIbHbIM MOsOxKeHHeM. 

CpaBuHeuHuUe. Ormuuni or romoTuma He Meet. 

MecToHaxoxkKMeHuve H BOS3pacrT. CeBepo-Bocrounn Jlou- 
6acc, usBectHaku NsQj. B o6pacnenuu K Tan. 4, cur. 2 cKasaHo: «lonorun. 
AxcuajbHoe ceyenue. Tam xe (T. e. mpapplii Oeper p. Kanursu. I. P.), uss. 
{V Haq Oa((’), crp. 140)». B qelicrsutenbHocru xe yKa3aHHoe ©. C. Ilyrpeii 
MeCTO CJIOKEHO aJIJIIOBHeM, a M3BeCTHAK Oy; OOHaxKaeTca Ha paBOM CkKJIOHe 
monuupl p. Ces. Jlonua. Hamu ToxyecrBenuble (popMbl BCTpeyeHb! B OGOHX 
yka3aHHbIx M. C. Ilyrpe u3sBecrHaKax. 

Tonotun. Oxsemnaap Ne 2—38 xpanutca B Teonoruyeckom my3ee 
PocroscKoro rocyflapcTBeHHoro yHuBepcutera. 


Ilocry nus10 
28 V 1958 
IMTHPOBAHHAA JIATEPATYPA 

1®.C. Ilytpsa, Marep. mo reom. u nome3H. uckon. Asoso-Uepuomopck. reow. 
yup., cOopH. 10 (1939). * &.C. Ily tp a, Tam xe, cOopn. 11 (1940), 3 a Ge MT yTpa, 
Mar. to reon. u rugporeon., YKp. reo. ymp., c6opH. 4 3a 1946, Kuen, 1947. 40.C. TI y T- 
pa, Tp. BHHIPH, nos. cep., B. 98 (1956) ®7.M.Pays3ep-Ue PHOYyCOBAa H Op., 
CpeqHekaMeHHoyroJIbHble (by3y JHHUAbI Pycckoli namaTpopmbl nu conpexenbHbix o6actTelt, 
M3a. AH CCCP, 1951. © JI. M. Paysep-YUepuoycosa, C. E. PososeKkasa, 
Bonpocbl Mukponaneoutonorun, cOopx. 2, M34. AH CCCP, 1958. 7C.E. PosopcKkaa 
Tp. Maneouton. uncr. AH CCCP, 40 (1952). : 
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Horsaym Akanemun nayr CCCP 
1958. Tom 123, Ne 5 


PHCTOJOVHA 


H. Jl. FPAYEBA 


PUCTOABTOPAJMOrPA®HYECKOE HW FHCTOXHMMYECKOE 
M3SY4EHME BKJIFOUEHHA PP? B HEPBHbIE KJIETKH 


(ITpedcmasaeno akademuxom Jl. A. Op6eau 27 VI 1958) 


B MHOrounCIeHHBIX OMOXMMMYeCKUX MCCIeLOBaHHAX OOHOBeHUA HYKJen- 
HOBBIX KHCJIOT HM ocPONpOTeHHOB B HePBHOM TKAHH, MpOBeeHHbIX C IIpHMeHe- 
HHEM paJMOaKTHBHbIX HHJMKaTOpOB, MosyyaH CYMMapHbl pesyibTaT AHA 
BCero TOJIOBHOrO MO3ra B IelOM, Oe3 y¥eTa ero cTpyKTyppi (? 3). BmMecre c Tem, 
PHCTOaBTOpalMOrpaduyeckh ObWIO YCTaHOBJIeHO, UTO TaHrIHO3HbIe KJIeETKH 
OOIbIUHX NMONyWapHi, MO3%KeuKa MH MepudepHyecKUX HePBHbIX Y3/IOB BKJIO- 
1aIW PalMOakTHBHbIA tocop HeOAMHAaKOBO, H CTeMeHb BKOUeHHA P?? B HepB- 
ible KJICTKH OblIa BO MHOFO pa3 Goble, 4YeM B Geoe BemlecTBO (+). B aHHOM 
tyYae YUMTbIBAJICA CYMMapHO payuModocdop, BKJIIOUCHHbI B HYKJICHHOBbIe 
<HCJIOTHI H C—poctpoNpoTeHHbl, TaK KaK TuCcTOMOTMYecKaAd OOpaOoTKa, Mpesuiect- 
sVIOULaH HAaHeCeHHIO (OTOIMYJIbCHH, H3BJeKIa H3 TKaHH (ocouMMH Ab, Heop- 
‘aHMyecKuh cboctop uv saOusbHbIe cpocdaTEr (°). 
 B cBa34 Cc 9THM MpescraBAO uHTepec WudpepeHuMpoBaHHoe Uu3y4eHHe 
1yKJleHHOBOorO u cocdompoTeHHOBOrO OOMeHa C LWeJIbIO YCTAHOBJICHHA OCOOeH- 
1OCTH eFfO JIA HePBHBIX KJIETOK pa3JIMYHbIX OTAeJIOB HePpBHOM CHCTeMBI. 

11 KpowuKaM NO{KOxKHO BBeeH pacTBOp paMoakTHBHOrO dociopa B Buze 
faTpueBoli comM cpochopHol KucsoTH B Wo3e 3,2; 3,8; 4,5; 5,6 nw 6 wCu/r. 
KUBOTHbIe ObwIH 3a6uTHI Yepes 3; 24; 72 u 120 4ac.; OAMH KpOMK MOrHO yepes 
108 uac. mocie BBeeHHA M30TONAa, TaK KaK IIPHMeHAJIMCb TOKCHYCCKHe JO3bI, 
SBISHIBAIOLMe OCTpy!o sJyyeBylo Gowe3sHb. MeccreqoBasucb: rosOBHOM Mosr, 
HeWHbIM CerMeHT CHHHHOFO MO3ra C Me@KMO3BOHOUHBIM Y3JIOM, TaccepOB y3eul 
(POMHHYHOTO HepBa, y30BaTbIH y3el Oly Taoulero HepBa, UPeBHbIe Y3VJIbl 
SOJIHCYHOFO CIVIeTCHUA, BEPXHHH WeHHbIM y3e NOrpaHwyHoro CHMMaTH4ecKoro 
STBOJIa H B HeEKOTOPHIX CcIyuadx MeyeHb. MatrepHal PUKCHPOBaJICA B 2KHAKOCTH 
Kapuya, 3akmiouaica B mapadun. Cpespi (7 ») mepeq HaHeceHuem PoTOSMYiJIb- 
MH ObWIH pacmpeqeienbl Ha TPH Tpynnbl. ; 

Ileppaa rpynma cpe30B MpOMbIBalacb B JMCTHJWJIMpOBaHHOW Bose, 3aTeM 
6pabaTHIBalacb pHOoHykKsea30H m0 Bpaure (°). Bropaa rpyiina CMexHBIX cCpe- 
30B MOCIe MIpOMbIBKH B AMCTHJIMpOBaHHOH Boe OOpaOaTbIBaach TPHXJOpyK- 
SycHolt Kucnorol mo Ilneitpepy (°). Tperba rpyrma CMe2KHbIX Cpe30B He IOT- 
3epralaCb KaKMM-JIHOO JOMOMHUTEIbHBIM BOSLelicTBHAM, KpOMe OObIYHOM TH- 
sTONOrHYecKOH OOpaborKH. B AaibHeulem Ha BCe Cpe3bl OAHOBPeMeCHHO HaHO- 
Wlach %KuUIKad doTosmysbcua Tuna P HUK®H, mo meroguKke, OllMcaHHOH 
paHee (*). 

Tucroaprorpadpl okpamMBasuch asyp I1-303MHOM, MeTHJIOBbIM 3eJ1¢HbIM — 
IMPOHHHOM, TaJlJIOWMaHHHOM MH TOJIYHAHHOBBIM CHHUM. 

Vinrencusuocth BKiiouenua P®? w3yyanacb Ha CeOBbIX aBTOrpatax MyTeM 
IOJICUeTA MIPOABJICHHBIX 3epeH CepeOpa WIM TpeKOB POTOSMYWIbCHU Ha OTHeb- 
HbIMH KJICETKAMH OOpaOOTaHHbIX HM HeoOpaOoTaHHbIX Cpe30B MpH OAHOH H TOM xe 
KcHO3HIHH. Cpeyuee BbIBOAMIOCh Ha 100 ee 

IIpH OKpacKe KOHTPOJbHBIX Cpe30B METHJIOBbIM 3CJICHbIM — IIHPOHHHOM 
B KPaCHbIli IBeT OKpPallIMBaIMCb AMPbILKO H TpaHyJIbl WHTOMIa3Mbl HepBHbIX 
KeTOK, COBMaalonjHe MO CBOeMYy MOJIO2%KeHHIO C HHCCJIEBCKOH cy6cTaHunei. 
Apa caTeJJIMTOB OKpalHBaJIMCb B 3@JICHOBATHIH BCT (puc. | a). 3 
12 3axas 1097 8o% 


Tocae o6pa6orku pHOonyKseas0H WHTOMNAa8Ma HW ALPbUUKO yTpayuBaJin 0a 
30(pHIHIO, M OKPallleHHbIMH OCTABAaJIMCb TOJIbKO Apa CaTeJWIMTOB, TO YKa3bl 
Ballo Ha W3BeueHHe U3 TKaHH PpHOOHYKMeMHOBO KucOTHI (puc. | 6). [oyQ06: 
HbI€ pe3yJIbTaTbl MOYYeHb! IpH Okpacke a3syp II-9034HOM (puc. | O), ranno 
I[MaHHHOM HM TOJYHMHOBbIM CHHAM Ha CpesaxX HepBHOH TKaHH H MeyeHH. | 

Tloce o6pa6orKu cpe30B TPHXJOPyKCYCHOH KUCOTOH KJIeTKH OKpallIMBa- 
JIMCb TOJIbKO 303MHOM B POSOBHI I[BeT C pasJIHYHO BbIPayKeCHHOM HHTCHCHBHOCTb 
(puc. | e), pH ApyrHX MpHMeHeHHbIX OKpackaX PHCYHOK TKaHH Obl eBa pa3; 
juuum (puc. 1 2). CneqopaTeibHO, TpHXJOpyKcycHad KucMOTa yaaa PuOOs 
HyKenHOBy10, (PHK) um je3s0KcupHOonyKenHoByro (JKHK) KucmoTbI, coxpa- 
HAS OeKOBbI cyOcrpaT TKaHH. | 

Uro6b yAOCTOBepUTbCA B NpaBHJIbHOCTH MpOBOAMMOrO aHaJIH3a, HOMOIHH- 
TEIbHO OLHH Cpesbl OOpadaTHIBaJIHCh AUCTHJIMpOBaHHO BOLOH mpu 37° B Te 
yeHue 2 uac. (ycmoBua OOpa6oTKH pHOoHyKIea30l), ApyrHe — B AUCTHJIIMpO? 
BaHHOH Boge mpu 90° B TeyeHHe 20 MHH. (ycOBMA OOpaboTKU TpuxJOpyKcyc: 
HOM KUCOTON). 

JlocropepHbIxX pasiMuMi B KOJIMYeCTBe TpeKOB Hal KeTKaMH OOpadoTaHHbl 
HM HeOOpaOoTaHHbIxX cpe30B He ObIIO OOHapyxeHO. CileqOBaTeJIbHO, OOpadoTKa 
TOMbKO JIMCTHJWIMPOBAHHOH BOOM He yaaa U3 TKaHH paMococopa. | 

Takum O6pa30M, Ha rucToaBTorpadax MpeAcTaBAacb BO3MO2KHOCTb 110: 
CICOBATeJIbHO MpPOCeUTb U3Me€HEHHE PaHOaKTHBHOCTH Cpe30B B 3aBHCHMOCT 
OT cnocoba mpekBapHTeibHOH ux OOpadoTKuH. | 

Vsyuenue rucToaBrorpados cpe30B 6e3 JONOIHUTebHOH THCTOXHMHMYeCKOH 
OOpaOorKH JasIO BO3MOXKHOCTb COMOCTaBHTb MHTeHCHBHOCTb BKIOUeHHA P?® 
B HepBHble KJI€TKH Pa3JIMUHbIX OTAeIOB HeEPBHOM CHCTeMbI HM B KJIeTKH MeveH 
(Ta6y 1). 


Ta Gavin ama 


Tloxcuer TpeKoB B CJIeAOBbIX aBTOrpadax HepBHOH HM MeueHOUHOM TKAaHH 6e3 MpeABapHTeJIbHO'! 
o6pa6oTKH cpe3os. KpoumKk 3a6uT uepe3 3 uaca Mocsie BBegeHua P?? no 4,0 uCu/r, aKcmO3" 


ua 19 qHeLH 
Yncno TpeKoB Uncs0 Tpekon 
O6beKT uccmeROBAaHUuA O6beKT uccweqOBAHHA 
Ha 100 p.? B% Ha 100u?] B% 
KuierkH meyeHH 7,0-+-0,48} 400 Kuaetku IlypKuHbe Kop Mos- 
Heppubie KleTKH raccepo- *Keuka 2,8-40, 36} 40 
Ba y3ula 7,6-+0,64} 105 Tanrauoguple KJI@TKH KOpBI 
HepBubie KJIeTKH BepxXHero OobHX Noy WapHi 1,6+0,17| 23 -| 
weHHoro y3uJla 6,7-+0,39| 96 Kopa 6oupmmx nosyttapuii 
B ILeJloM 0,14+0,04| 1,4) 


M13 mpuBeqeHHbIx JaHHbIxX clekyer, YTO NO KOMYeCTBY paMocboccopa, BbIi 
ABJIACMOrO aBTOPamMorpadpuyeckn, HePBHbIe KJICTKM BeeTATHBHbIX H YYBCTBE- 
T@IbHBIX Y3JIOB H K€TKH MeyeHH MOUTH He pasmHyanucb. Knerku IlypKunpd 
KOPbl MO3xKeuKa YCTYNaIM MeyeHH B 2,5 pasa, a TaHTVIMO3HbIe KJIeTKHM KOpb 
OONbIIMX NOMyWapHii roOBHOrO MOsra BKOUaIH P*? B 4 pasa MeHbUIe, UeM 
neveHb. I[pu mogcuere TpekoB Ha OOMy!O NAOWakb KOpbI OobUNMx NOMyMAapHis 
PpaMOakTHBHOCTb Ceporo BellkeCTBa B NepBble Yacbl MOcIe BBeeHuA P22 youTY 
B 70 pa3 ycTyladla paMOaKTHBHOCTM Me4YeHOUHbIX KJIeTOK, T. @. HME MecTG 
Te COOTHOWMeHHA, KOTOPHle MOyualorcaA pH OMOXHMMYeCKUX MeTOaXx UcCceNOd 
BaHHA TOMOBHOrO MOsra B Iesom (8=!°), 

PesybTaTbl McCIeqOBaHHA JMHaMMKU BKWOVeHHA P*®? mpe_ctaBneHH Ha 
puc. 2, KOTOpbIi NOKasbIBaer, YTO KpuBax BKOUeHHA P®? B HepBHbIe KETKY 
BereTaTHBHBIX HM YYBCTBUTCIbHBIX Y3JIOB HW B KJI@TKH MeueHM Obla COBepmIeHHG 
onmHakoBon. Ja KneroK IlypKudbe M KeTOK KOpbI OHa Oblia Ha Gomee HU3KOM 
YPOBHe, XOTA XapakTep KPHBOH Obl/I MOUTH TOT xe. B OeOM xe BeULeCTBE BKJIIOF 
yeHHe P*" MeIeHHO HapacTaloO B MposomKeHHe BCeX CpoKOB uccAeLoBaHHA. | 
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Puc. |. a@— upepubli y3en KpomuKa; MeTHAOBbIIi 3eneHbItT— WHPOHHH. O—e — 
rucToastorpadbl cpesos raccepona y3ula KpoluKa, yOUTOro uepes 3 aca Mocwle BBe- 
neHua P®; mMerusosblii 3e1eHbIli MMpoHHH; akKcno3snuA 10 cyTOK: 6 — 6e3 mpejBa- 
PuTeIbHO OOpaOoTkn, 6 — Noce o6pa6oTku pHOonyKneasoli u 2 — TPHXJIOPyK- 
CyCHOH KHCJOTOH. 0, e — rucToasTorpatbl cpe3op upeBHoro yasa KpouKa, yOu- 
Toro uepes 3 CyToK Mocue BBeqeHus P*; asyp II-903nH; skcmosuunA 4 CyTOK: 
0 — noce o6pa6otKH pHOoHyKsea30li HM e — TpuXAOpyKcycHOli KUCMOTOI. OG 
40, ok. 7 X 


.1. 123, Ne 5, [pauesa 


H3yyeHne rucroaBrorpados cpe3os, oOpaOoraHHBIX pHOOHYKea30i, a TaK- 
%K€ TPMXJIOPYKCyCHOH KHCNOTOH, pH conocraBeHuH c rucTroaBrorpadamMu 
CMCXKHBIX HeOOpaOoTaHHbIX cpe30B, MOKa3a0 MOCeOBATeIbHYIO YObWIb pa- 
AMOakTuBHOcTH (puc. | 6—e; Tran. 2). 

Ta6amuna 2 
Iloncuer sepen smyueun (auc0 3epen Ha 100 v") B CJleOBBIX aBTOrpaiax HeKOTOPEIX oTJe- 


JOB HCPBHOH CHCTeMbI H NeveHH KPOJIHKOB, KOTOpBIM OJHOBPCMeCHHO BBeeH paMOaKTHBHBIIi 
tpocdpop (P82) B jose 6 uCu/r 


g Heo6pa6oraunupie Cpespr o6pa aH res Copeo ot a= 
a eke eae eA 2 Pe RES RA ie 
= BpeMs Tlocjle BBeqeHHA P*%, yac. 
3 
g 3 24 72 120 3 24 2 W420 8} 24 72 120 
) 
KjieTKH meuenn 19 | 5,4 |19,2/21 , 4) 13,5) 3,9 12,9/17,4|8,914,0]8,8] 5,0| 4,4 
Heppuble KeTKH raccepo- 
Ba y3ula 19 |6,4 |20,4)24,1) 8,3) 5,4 |13,8/16,314,8/5,7)8,6|13,3/3,4 
Heppuble KJleTKH upeBHO- 
ro y3ula 196 61165712954) 12,9165 21-7, 21123101 4,0 pO s0N oes | aad 
Heppubie KieTKM KOpbI 
OO/IbIUHX MOsyWapHit 31 |2,0] 5,9) 4,7) 4,4)/3,3] 3,2) 4,2/4,8/3,4/2,9] 3,6|3,2 
[axrsuosHbiit C10 aMMo- 
HOBa pora oii) 2, Oj yas Old OF = 2561352 nd SoD Tal Dabe Ded Wels mained 
Kaetku IlypkuHbe KOpbi 
Mo3xKeuKa 1B 2ONEZ Oh tO, Zi 4 Gl 3, Ole 4G 4a 2H nae. Stl 4ane 
SCPHUCTHIi COM KOpPbI Mos3- 
2*KeuKa SAM OO, SAO 2 At Oud Ales. 7 (dees Olli Gil Gilets 


Ecam JOnycTuTb, uTo pHOoHykKea3a cmocoOcTBOBaa JOCTaTOYHO MOJIHOMy 
paspymenuio PHK (kpurepnem peakWHu ABJIAIHCb THCTOXHMMYeCKHe OKPacKH), 
TO NOTeplO padMOaKTHBHOCTH Cpe3OB MOXKHO OTHECTH 3a CUeT paHotocdopa yia- 
meHHoh PHK. TpuxsopyKcycHaad KucioTa 3KcCTparHpoBasia O6e HYKJIeEHHOBbIe 


N 
S 2% oe4 
Puc. 2. Bkmiouenne P® Bp HepBHbie S : 
1 MeueHOUHbIe KIETKH H Oes0e Be- 8 20 0-3 
WecTBo OObUIMX MoyWapHii B a 
pasuuHoe BpeMaA Mocae ONOBpe- > 6 
M€HHOTO BBeeHHA pakuodocdopa & x- 
1e€TbIPeEM KPOJIMKaM. @— 9KCIIO3H- N 2 
aqua 19 qHeH, 6 — 31 jeHb. J — N 
<meTKU TeyeHH, 2 — kJeTKH rac- > 6 
epopa y3na, 3—KMeTKH upes- ed f = 
4oro. y3ia, 4— xKaetku Ilyp- e = 
<aHbe, 5 — KsleTKM KOpbl, 6 — ER) 2 " 
) 6eoe BeLLeCTBO g f foie anaes 
S MU] ae 
= 6 er, eae 


Yac. 


‘ACJIOTbI, MOSTOMY YObIIb paqHOakTHBHOCTH HeT 3a cueT paguodocdopa PHK 
1 JIHK. VU, wakonen, ocrapiiaica pawOakTHBHOCTb Nocjie OOpadoTKH TpH- 
“MOPYKCYCHOM KUCMOTOH MOxeT ObITb OTHECeHa 3a cueT paguoocHopa, BKJIIO- 
{eHHOrO B (bocdonpoTeHHhl. 

OcoGenHoctn toctopHoro OOMeHa B HePBHBIX KJIETKAX Pa3JIMUHBIX OTAeOB 
fepBHOH CHCTeMbI BbIABHJIMCb Takxe TIPU AndpepeHWMpOBaHHOM H3y4eHHH HH- 
eHcuBHoctu BKjIoueHuA P?? B PHK u JLHK u B docdonporeuupt. IIpu nOuTH 
JMHAKOBO! HalipaBsJIeHHOCTH Mmpomecca BO BpeMeHH M10 YpOBHIO BKJIIOUCHHA ee 
PHK, JIHK u doctbonporenubl HepBHble KJIeTKH HEKOTOPbIX OTLeOB HepBHOH 
UCTeEMbI pa3IM4aJIMCb MexKy coGOH UH, B CBOIO OYepeb, OTMMYAINCb OT KeTOK 
eyenu. Bkaiovenve P?? 8B PHK meyenu WH HepBHbIX KJeTOK BereTaTHBHbIX Ui 
YBCIBUTCJIbHBIX Y3JIOB Hapacraso kK 24 yac., OCTaBAaACh MOUTH Ha TOM 2Ke YPOB- 
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He K 3 CyTKaM H He€CKOJIbKO CHHKal0cb K 5 CyTKaM. BxsioueHne Pp THs 
TeX 2Ke KJleTOK MpOMCXOsMO MeieHHee, NOCTHTad MaKCHMyMa K 3 CYyTKaM.| 
PayuoakTuBHoctb (poctbomporenHoB K 3 yac. Oblvia y2xKe 3HAYMTeEIbHOH, HECKOJIb-; 
KO YBeIMUMBaslach K 24 yac. H CHM xKaslaCb B MOceyiouMe CpOKH HaOJMOAeHHA.. 
B HepBHBIX KJI€TKAX LWeHTpaJIbHbIX OTLeIOB HepBHO CHCTeMbI (MOTOHeHpoHaxs 
CHHHHOrO MO3ra, FaHrIHO3HOM CJI0e AaMMOHOBa pora HM FaHIVIHO3HbIX KJIeTKAaX' 
KOpbI GoubIUIHX MOmyuapuii) uepes 3 yaca He OOHapy2KeHO BKONeHHA P*? B Hy-- 
KJICHHOBbIe KHCJIOTI, H OTHOCHTeIbHO MHOrO P®* BKIOUaIOCb B ChocctpOMpOTeHHEl.. 

Bxmouenve B PHK Opwio HavOobIUMM B HepBHbIX KJleTKaX BereTaTHBHBIXt 
TaHvIHeB, MCHbIUMM B YYBCTBUTEJIbHbIX y3J1aX WH Me4eHH HM HaMMeHbIUMM B KJeT— 
Kax romoBHoro mosra. Han6ombuiee BKO"ueHHe P*? B JJHK Opio B MeyeHH, HO) 
WM HepBHble KIeTKH, OCOOeCHHO MepHiepHyecKHX TaHTvIMeB, NOkasblBalH 3HayH~ 
T@IbHYyIO BeIMUMHYy BKOYeHHA P®? B THK. | 

PesysbTaTbl OMbITOB, MOCTaBJICHHbIX B pa3HOe BPpeMA HM C Pa3sHbIMH O3aMHi 
u30TONa, MOryT ObITb COMOCTaBHMbIMH, eC/IM paj[MOaKTHBHOCTb PHK, THK 
M (bocoOrmpoTeHHOB OTHeCTH K OOUeH PalWOaKTHBHOCTH, BbIABJIA€MOH aBTOpa~ 
jMorpaduyecku. Cpequve JaHHble pa3HbiX CepHH ONbITOB NOKa3aJIM, YTO Yepes 
3 yaca B KJleTKaX MeYeHH HW HeEPBHbIX KJI€TKaX BCe€X OTeJIOB HeEPBHOH CHCTeMbb 
HaGwloasicd MaKCHMyM Bksio¥eHUA P** B cbocompoTeHHb, M3 Yero cueLyeT; 
uTO OOHOBeHHe (octpOmpoTeHHOB MpOucxOAMIO Cc OOMbIeH CKOPOCTbIO, 4eM 
OOHOBJIEHHe HYKJICMHOBbIX KHCJIOT. OTOT cbakT coriacyeTca C OHOXHMHYeCKUMY 
jaHHpimu (17%). | 

C yBeIM¥eHHeM MpOAOJXKHTeEIbHOCTH OMbITa B KJlIeTKaX MeyeHH, BereTaTHB+ 
HbIX H YYBCTBUTeJIbHbIX Y3JIOB OTHOCHTeJIbHaA PaWOaKTHBHOCTb HYKJICHHOBbIX 
KHCJIOT Hapactaya, a coctompoTeHHOB — pe3KO CHHxKaJlacb. B HepBHbIX KJIeT+ 
KaX TOJIOBHOrO MO3ra, BCJeXCTBHe HH3KOro BkIOUeHHA P®? B HYyKJIeHHOBBI 
KHCJIOTbI, OTHOCHTeIbHaA PaHOaKTHBHOCTb (ocdoMmpoTeHHOB OCTaBaslaCb H 
Oolee BLICOKOM YpOBHe MO CpaBHeHHIO C BereTaTHBHbIMH HM YYBCTBHTeJIbHbIM 
y3u1aMH. 

Ha aprorpadax Oenoro BellecTBa TOJIOBHOrO H CNHHHOTO MO3ra, a Tak»*K@ 
MOJI€KYJIAPHOTO CJIOA KOPbI OOIbUIMX NONyWapHH wu MoO3xKeUKa, OOpa6oTaHHbi 
pHOoHyk1ea3s0H WH TpHxXJOpyKcycHOH KuCIOTOH, MOUTH He OOHapyxeHO H3Me 
HeHUHM KOJIMYeCTBa 3ePeH 9MYJIBCHH MO CpaBHeHHio C aBTOrpadamu HeoOpabotTaH 
HbIX cpe30B. Bo3MoxHO, 4TO oc*op, BKJIOUeHHbIN B Oemoe BeLeCTBO HM MOWe 
KYJIAPHbIH COM KOPbI, ABJIAJICA OeIKOBbIM (poctopom, mMoaTOMy OOpaboTKa px 
OonykKleas0H HM TPpuXOPpyKCyCHOH KHCNOTOH He JaBasM U3MeHeHMA pasMoaKt 
THBHOCTH STHX OTACIOB, WH Ke BKIOUeHHe P®? B HYKMeHHOBbIe KHCJIOTHI 6e0re 
BellecTBa OblIO HaCTOJIbKO MaJlO, YTO MeETOJOM aBTOpayuorpaduu ero oOOHapy) 
XKUTb He yjlaJlOcb. | 


| 
| 


[Ip oleHKe NOJIyYeHHbIX aHHbIX HeOOXOXMMO yuecTb, YTO pH OGuLeM HO} 
HH3HpylouleM OOJIyYYeHHH OpraHv3Ma MpOWCXOMT CHH2KeHHe HHTeCHCHBHOCT? 
OOHOBJICHHA HYKIeHHOBLIX KucuoT (11-15), yro, BO3MO2KHO, HMe@JIO MeCTO H B Ha: 


CTOAMLEM HUCCIeTOBAaHHH, Tak Kak padvoakTHBHbIi cbocsbop BBOJWJICA B TOKCH 
YeCKHX JlO3ax. 


IleHTpasbublit Hay 4HO-HCcCMeOBaTebCK Hit Tloctynuso 
PpeHTreHoO-panMosiorMyecKkult HHCTHTyT 23 VI 1958 
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IMBPHOJOTH A PACTEHHH 


C. C. 3AMOTAHJIOB 


Ob OCOBEHHOCTSX CJIMAHHA AEP NOJIOBbIX KJIETOK 
Y APAXHCA (ARACHIS HYPOGAEA L.) 


(IIpedcmaeaeno axademuxom H. B. LIuyunoim 26 VII 1958) 


HpoiiHoe onmoxoTBopenve y apaxuca HaOwtoqanu Cur (*) a Tepacumosa- 
Hapammua (*), UMM OMMCaHbl HavaIbHble (asbl 9TOrO Mpotecca. 

B nactosileH paOore MpMBOAUTCA KpaTKOe WHTO-2MOpHosoruyecKoe oOnHCa- 
HH ONJIOJOTBOpeHHA y apaxHCa MpH ecTecTBeHHOM CaMoonbieHuu. B ycoBuax 
r. Kpacnojlapa ecTecTBeHHOe CaMOOMbiIeHHe y apaxuca OObIMHO MMeeT MecTO 
B 5—6 uac. J[BolHoe OnMOZ0TBOpeHHe HauMHaeTca Yale Bcero B 19—23 yaca. 

Oxasalocb, 4TO yapaxHca mpolleccbl OObeMHeEHHA AJep MOOBBIX KeTOK 
CHJIbHO paCTHHyTbl BO BpeMeHH. CuuramMusa JMTCH OKoNO 17 uac., TpoliHoe 
ciuAHHe — OKONO 6 uac. Tlostomy yBoliHoe onMOLOTBOpeHHe yacTo BCTpeya- 
eTCA Ha mpenapaTax. Pasuple crayquu sToro mpolecca HaOutofamucb 269 pas. 

B 3peslOM 3apOJbILeBOM MellIKe apaxvca (B MOMeHT IIBeTeCHHA) AaHTHMObI 
OTCYTCTBYIOT, Apa CHHepry, MMeIOT CpaBHHTeIbHO HeOOIbIUIMe pasMepbl u 
JIMIUeHbI AfPbIWeK, MOMAPHbIe Apa MO OMNOMOTBOPeHHA OObIMHO He CJIH- 
BaloTCA, WHTOMIAa3Ma y IWeHTPaJIbHOM KJIeTKH 3aMOHeHa KpaXMaJIbHbIMH 3epHa- 
mu (puc. 1). 

Speloe MbiWwIbWeBoOe 3epHO apaxuca AByxXkKJeTouHOe. TenepaTHBHaa KuleTKa 
JleUTCA BCKOpe MOCe CBOerO MPOHHKHOBeHHA B MbIJIbIeBYIO TPYOKY, BO BpeMaA 
pocta nocyleqHeH mo cronOuKky. Bokpyr Kaxoro 43 Aep CiepMHeB BUJeH CJIOM 
ero IHTONMIA3MbI. Spo cnepMux Oouee WIM MeHee BHITAHYTO, pacuIMpeHo y OJ- 
HOrO H3 KOHILOB H CJlerKa uepBeoOpa3sHO u30rHyTO. OHO HMeeT rycTyio CeTb 
XpOMaTHHa HV JIMWIeHO AppiuiKka. B nbluiblesoHw TpyOKe BUAHO pa3spyllaronleecsa 
Apo BereTaTHBHOM KJIeTKH. 

B ceManouky MbluibllepBad TpyOKa NMpOHHKaeT Yepe3s MHKPOMHJe, MpOXOAUT 
yepe3 OMHY U3 KJeTOK STHCTAa3bl M M3/IMBaeT CBOe COepxKUMOe Yepes CHHEprusy 
B IleIb MeXKLY AlleKeTKOM H WeHTpasbHOM KeTKON. ITbibleBaa TpyOKa mpHu- 
HOCHT B 3apOJbIIlleBbI MeWIOK JBe CIMePMOKJIeTKM HM paspyllatoleeca APO Be- 
reTaTHBHOM KJeTKH (puc. 1). 

Tlorom cnepMuM BbIXOLAT H3 MW1a3MbI MbWIbIeBOM TpyOKM B MWia3My *eHCKHX 
KeToK. B nua3My AilekJeTKH ClepMHH NomafaeT OObIMHO paHbille, YeM [pyro 
cnepMHii B myla3My WeHTpabHOH KueTKH. Iloce MpOHNKHOBeHHA ClepMHA B 
WHTOMIAasMy %KeHCKOM KeTKH BHLHO «romoe» Apo cnepmusa (puc. 2). Torom 
HauMHaeTCA CIMAHHe Aep CMepMHeB C X%KeHCKHMM Apamu (pu. 3). 

Tepacumopa-Hapaunua (?) ycranopuia Ba THMa CIMAHMA Aep MOJIOBbIX 
KsleToK: 1) MOCTMHTOTHYeCKHH, Kora My2xXKCKOe HM %KeHCKOe Apa OO‘eAMHAIOTCA 
TOJIbKO BO BPeMA MepBOro AeeHHA 3HTOTHI M 2) NpeMHTOTHYeCKHH, KOra My%K- 
CkKOe AJ[pO pacTBOPAeTCA MOMHOCTbIO B XKeHCKOM Ape NO AesenuA 3uroTEl. Y 
apaxHCa HaMH OOHapyxKeH OCOObIli THI CIMAHHA AJep MOMOBbIX KJIETOK, 3aHH- 
Mallu MpOMexKyTOUHOe MOMOKeHHe MexKAY ABYMA THMAaMM, yCTAHOBJIeHHbIMH 
Tepacumosoit-Hapaumnol. Y apaxvca CAMAHHe AJep MOOBbIX K/leTOK HauH- 
HaeTCa JlO HaCTYyIMIeHHA MHTO3a 3HLOTHI, KaK B MpeMHTOTHYCCKOM THe, HO 
3aKAHUMBaeICA JIMIIb B MOMCHT MHTO3A 3HFOTHI, KaK B MOCTMHTOTHYeCKOM THe 
(puc. 4). 

Bekope nocule ycTaHOBJIeHHA KOHTaKTa MexKy MY?KCKHM MH ?KCHCKUM spa- 
MH MY2KCKOe Apo HaOyxaeT, B HEM NOABIACTCH APHILIKO. SaTeM B MeCcTe 
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COMPHKOCHOBeHHA Aep paspylWlaioTcad pasbeqMHAIOUlMe UX AjlepHble OOOJIOUKH, 
M “aCTb KapHOJMMPbI My2KCKOPO Apa HW MYXKCKOE AAP bILUKO NepeJIMBaloTCA B YKeH- 
cKoe Apo. My2KcKoe HW 2KeHCKOe ALPbILUIKH OObIGHO CIMBaloTCA. Ho ocTasbHble YacTH 
MY2XKCKOrO Apa: OCHOBHaA Macca Xpo- 
MaTHHa M KapHOJIMM@pbl, OKpy2KeHHbie 
MOUTH CO BCeX CTOPOH CO6CTBeEHHOH O60- 
JIOUKOH,— COXpaHAIOT CBOIO HHAMBUy- 
aJIbHOCTh JO [lepBOrO MUHTO3a 3HPOTHI. 
B MomeHT mpoda3bl TepBoro JlesIeHHA 


Puc. 1 Pe. 2 


Puc. 1. MuxponusaapHaad uacTb Hyledyca C 3apOfbIINeBbIM MCIIKOM HM C M3JIMBIUMMCA Be- 
W[€CTBOM MIblabUeBOl TpyOKu. BewlecrBo MblIbUeBOH TPpyOKH BMecTe C OHOM U3 CHHepruy 


COCTaBJIAeT EMHHOe HHTCHCHBHO KpacAMleecH TeIO, B KOTOPOM BHAHbI MOTeMHeBIIee APO cH-! 
HEPrHAbl, paspylWarouleecn Apo BereTaTHBHOM KWeTKH WM Mapa cmepMoKsmeTOK. Oxpacka TO | 
Menpreny 
Puc. 2. MukponuasapHaa uacTb 3apObIleBoro MelIKa C BeLIECTBOM H3JIMBIWelCA Coa TIbIIb | 
wesol TpyOKu. AApo ofHOro M3 CMePMMEB MPHMOXHKUMOCh K ALPy AWMWEKIETKM C Xasa3aJIbHO! | 
cTopoubl. Apo Apyroro cCNepMHA HAXOMUTCA B WHTOMMASMe WeEHTPabHOH KICTKH 3apOjbILeBo- 
ro Meuika. Oxpacka no Menbreny 


O0f mn 


Puc. 3 Puc. 4 

Puc. 3. MuxponuaaspHaa 4acTb 3apofbllleporo MelKa B OHH M3 MOMeHTOB ABOHHOTO OM-| 
slonoTsopeHus. B KaxKoM 43 AByX Aep CEPMHEB, yYaCTBYIOWAX B ABOHHOM OMJIOLOTBOPeHHH, 
BUAHO AppuuKo. Oxpacka no Weubreny 

Puc. 4. TlocneqopaTembuble 9Tambl cuHramuu. Oxpacka no ®enpreny 


3HTOTbI B TOM MeCTe, re OGHapyxXUBaeTCA OOOMOUKA Apa ChepMuUA, Ooulee rycTo 
KOHI[CHTPHpyIOTCA MpocbarHyueckKHe XPOMOCOMEI. 

Tepe MBOMHEIM OMIOOTBOpeHHeM B XeHCKHX ALpax OOHapyxKuBaeTc A 
MeTOJoM ®ejbreHa He3HaUHTeIbHOe KOJIMYeCTBO J,e30KCHPHOOH yKJIeHHOBO Hi 
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KucoTst (THK). B myxxcKux aypax o6HapyKupaerca mMHoro JIHK, u ee Koun- 
YeCTBO 3]leCb 3AMeTHO He H3MeHAeTCA HH Ha OJHOM U3 3TAMOB ABOMHOFO ONOOT- 
BopeHua. B xxeHcKom saape JLHK Haunnaer oOnapyxXUBaTLCA B 3HaUNTeAbHOM 
KOJIHUECTBE BCKOPe MOCJIe yCTaHOBJICHHA KOHTAKTa C MY2KCKHM ApOM, BHauase 
“O0M3 MecTa CONpukKocHOBeHuaA c nocieqHuM. TIIpu tTpoftuom causHuu JIHK 
BHavalle OOHapy2KUBaeTCA B TOM IIOJIAPHOM Ape, C KOTOPBIM KOHTAaKTUpyer 
MYy?KCKOe Spo. 

Buauasie B 3apOfbIleBbIii MeLIOK MpOHHKae? TO/bKO O§Ha MbWIbUeBaA TPy6- 
ka. B MOMeHT JBOHHOFO OMMOLOTBOPeHUA WIM TOCIe ero 3aBePUIeEHHA B 3apo- 
JIDILMeBbIM MeLUOK Yepe3s BTOPYIO CHHeEpruAy yacro NpOHUKaer [pyran MbwWIbIe- 
Bad TpyOKa. CnepMuu LO6aBOuHON MbIIbIeBOH TPyOKU, He BbIXOZA U3 ee ma3- 
-MbI, MOfBepratorca ecrpykiuu. 


Beecow3ublii Hay 4HO-HCCAeLOBATeACKUH HHCTUTYT Ilocrynusto 
MaCJIMUHBIX HU 9upOMaCAMUHBIX Ky AbTyp 26 VII 1958 
r. Kpacuogap 


HWMTHPOBAHHAA JIMTEPATYPA 


LE. H.Tepacumospa-Haspaunu uta. J[polinoe onmoxorBopeHue MOKPbITOCeMeH- 
HbIX, ero IPHpogxa uw Mponcxomwyenue, J[ucceprauns, JI., 1954. * E.H. Tl epacumosa- 
Haspawuua, Bor. mypH., 42, 11 (1957). *B. W.Smith,-Am. J. Bot., 43, Ned, 
233 (1956). 


Jloxxann Axagemun wayx CCCP 
1958. Tom 123, Ne 5 


> 


PH3HOJIOTHA 


WM. A. BAXPAMEEBA 


PA3BUTHE YCJIOBHbIX JBUrATEJIbHbIX PE®JIEKCOB THIIA 
TAK HA3bIBAEMbIX MPOW3BOJIbHbIX JBY)KEHHHM Y JETEM 
NEPBbIX MECAWEB JKH3HH 


(ITpedcmaeaeno axademuxom JI. A. Opbenu 4 VIIT 1958) 


Ilpu usyueHuN pasBuTHA JBHTaTebHOTO aHasIM3aTOpPa XKUBOTHBIX M YeNO-| 
BeKa OOJbIWOH HHTepec MpescTaBaeT paspaOoTKa BOoNpoca O CTAaHOBJIeHHH B: 
OHTOreHese CelMuYeCKOH OCOGeHHOCTH ABUTaTebHOrO aHaJIM3aTOpa, KOTOpaA | 
3akI0OUaeTCA B TOM, YTO erO KMHeECTeTHYUeCKHe KJIETKH HMeIOT MOCTOAHHDIEe! 
CBA3H C JIBHraTeJIbHbIMH 3JIEMeHTaMH. OTH CBA3M OOYCJIOBJIMBaIOT BO3MO2KHOCTB. 
IIpeppalleHvA MaCCHBHBIX JBH2%KeHHM B AKTHBHbIe Np BbIPaOOTKe TaK Hasbi- | 
BaeMbIX HPOW3BOJIbHBIX ZBuxKeHuH (*, 7, 8, *°). 

Vu. Tl. Tlapnop sp cratbe «Mu3snon0orMyecCKHH MeXa@HH3M TaK Ha3bIBaeMbIXx | 


MIPOH3BOJbHBIX JBHKeHHM» (°) MOCTaBHJI BOMpOC O XapakTepe CBA3H B kope 
KHHeECTeTHUCCKUX KJICETOK C COOTBeETCTBYIOINMMH JBHraTeJIbHbIMH KJIeTKaMH 
MUpaMUAHOrO MYTH M BbICKasa/l WpelMoORKeHve, YTO CBASb 9TA Mpeodperaer- 
CA B TepBOe BPpeMA WHAMBUAyaIbHOrO CYyeCTBOBaHHA MKHBOTHDIX HW YeO-| 
Beka. Mcxoya u3 9Tux BbICKasbiBaHHit VM. I]. [lasnopa, MoxHO nocTaBUTb BO- 
Ipoc 0 BPeMeHH MH 3aKOHOMepHOCTAX OOpas0BaHUA 2TOM CBASM B OHTOFeHese | 
yeJIOBeKa. 

Mbt mocTaBusiH CBOeH 3ajlaueli BbINCHHTb, B KaKOM BO3PaCTe BO3MOKHAa 
BbIPaOOTKa YCJIOBHBIX pedleKCOB THMa TaK Ha3bIBAeMbIX IIPOH3BOJIbHBIX JBH- 
XKCHHH, MCCIeOBaTb OCOGeHHOCTH OOpa30BaHHA CJIOKHbIX JBHTaTeJIbHbIXx 
yCJIOBHBIX pedieKCoB STOFO THMa y JeTel NepBbIX MeCAIeB KU3HU, a TAKKe U3y- 
YHTb CTENMeCHb aHaIM3aTOPHbIX BO3MOMKHOCTeH B OTHOIWeHHH K JBHTaTebHO 
JI@ATEJIbHOCTH B 3STOM BOSpacTe. 

B tlemaxX U3yY4eHHA JBHraTesbHOTO aHaM3aTopa MpyAHbIX JeTeli HAMM Obie | 
IIPHMeHeH BHOW“3MeHeHHHIM mpuoop YKyKoscxoro (puc. |). Pe6exka yKazpiBa- 
JIM Mexkjly NOyKpyraMv C HaHeCeHHbIMH Ha HUX eseHHAMH TaKHM OOpasom, 
UTOObI JIOKTeBbIe CYCTABbI COBNMaaM C OCbIO BPAalleHHA JIMHeeK, WIM CTpeoK | 
mpu6opa. Ilpennieuba peOeHKa NO BCeH JWIMHe MJIOTHO MpHOMHTOBBbIBaIHCh K 
JIMHeHKaM; TAKUM OOpa30M, JBHXKeHHA pyK ObWIH OrpaHuueHbI Cru6aHHveM B 
JIOKTeBOM CycTaBe B CarHTTabHOH mocKocTH. Yrowl cruO6aHHud H3MepsAcs | 
B rpaflycax. B kauecTBe yCJIOBHOrO pa3paxkeHHA MpHMeHAOCb Jerkoe pUT-— 
MHuYeCKOe BOSeHCTBHe CTPyH BO3Ayxa Ha rvia3 peOeHKa, KOTOPOe CoueTaOCh 
C maCCHBHbIM CrHO6aHveM PyKH B JIOKTeBOM cycTaBe. Korjgla yrou cru6aHna jo- 
crura 180°, qyHoBeHve B rvia3 NMpekpatianocn. IIpexpamjenue HenpHATHOrO 
Wik peOeHKa pa3sipaxkKeHHA ABIANOCb MOLKpeneHHeM mWaCCHBHOTO BH Ke- 
HHA, MpeppallalomlMM ero B OMOOrHYeCKH WelecooOpasHoe BH xKeHHe. 
B pesyipTate coueTaHud BOSfeHCTBHA CTpyH BO3/lyxXa Ha rla3 peOeuKa c 
MaCCHBHbIM CrHOaHveM PYKH Oe3yCJIOBHbIN pa3paxkuTelb JIA MMraTesbHOrO: 
pedsekca B Hallux OMbITax MpeBpalllaiCA B YCNOBHbIM pasqpaxkuTelb, CHrHal 
ABuraTebHOU peakunu pyku. MexaHu3M MpeBpallenua OesycOBHOrO pasypa- | 
KUTeEIA B YCNOBHBIM MoqpoOHO mpoaHanusupopan TI. B. Cxunuupim (°). 
JlyHopeHve BO3,yxXa B Tvla3 peOeHKa B KayecTBe yCOBHOrO pa3ApaxuTela 
BbISbIBaeT BO3OyxKMeHHe KMHeECTeTHUeCCKUX KJeETOK JIBUraTeIbHOrO aHasu3a- 
TOpa; BCJeACTBHe (PyYHKWMOHAIbHOM CBASH STMX KJIETOK C COOTBETCTBYIONIMMEA 
ABUraTebHBIMH SJIEMeCHTaMH BOsOyxKeHHe MepexOAUT Ha MHpaMMAHbIe nyTH, 
B pesybTaTe YeroO BOSHUKaeT ABUTaTebHaA peakUMA padouero annapata. 


Kora B OTBeT Ha LyHOBeHMe HauMHaAM BOSHUKaTD AKTHBHble CruOaTeJbHble 
ABM2KCHHA, AYHOBeHHe Tak»Ke Mpekpallalocb, OHaKO JMUIb B TOM cayuae 
ecIH -yTOuI cruOaHua Jocruran 180°. Ecan xe yroul crH6aHua Obl MeHbute 
180°, .yHoBeHHe mpeKpatlanoch mH TIpH JOBeeHHM ABUXKeHHA JO KOHIA 
WyTeM MaccuBHoro cruOaHua. MHbimu cioBamu, mpousBomunocn nOoAKperse- 
HHe JIMINb ONpeAeeHHOH (MaKCHMAJIbHOM B aHHBbIX YCOBMAX) CreneHH BO3- 
SyKICHHA B ABHTaTesbHOM aHaJiM3atTope. 


Pue. 1. IIpu6op aaa usyyenua ABuraTenbHOrO aHaM3aTopa rpyAHoro pebenKa 


OHOBpPeMeHHO C BHIPAOOTKOH ABHTAaTeIbHbIX YCJIOBHIX pedeKCOB IpoH3- 
OAUOCb H3MepeHHe COMPOTHBJICHHA, OKa3bIBaeMOFO MaCCHBHOMY [BH 2KeHHIO 
WarosapA HaJIMUIO ONpedeseHHOH CTeNeHH TOHMYeCKOrO HaNpAXCHHA MbILLIUI 
YyKU peOeHKa. ConpoTHBsieHHe H3MepsJIOCb B TpaMMaxX MPH MOMOLLH TATOBO- 
O AuHamomerpa. IlapammeibHO C H3y4YeHHeM JBHraTebHbIX PeakUMH «pa6o- 
eH» PyKH MbI HaOsIOJaM 3a JBUKeCHAAMM MPOTHBONMOMORHOU, «He padoueli» 
yku. MccelopaHna Obl MpoBeeHbI Ha 50 3Q0poBblx JeTAX B BO3pacTe OT 2 He- 
eb (0 8 MecalleB. Ilo ypoBHio ycOBHOpedsekTOpHOH ABuraTebHOM aKTHB- 
OCTH BCeX JeTeH MOXKHO pa3s0OHTb Ha PA BO3PaCTHBIX rpynn. 

Oxa3asocb, 4YTO AO NOMyTOPaMecAYHOrO BOSpPactTa JeTH He CHOCOOHHI K O6- 
A3OBaHHIO YCJIOBHbIX JBUFaTeJIbHbIX pe*leKCOB THMa TaK Ha3bIBaeMbIX Mpo- 
SBOJIbHBIX IBHKeHHH. Ham mpescTaBAeTCA BePpOATHBIM OTHECTH HEBO3MOxXK- 
OCTb OOpa30BaHHA STHX peak y AeTelH Milawero Bospacta 3a CueT OTCYT- 
TBUA CPYHKUMOHAIbHOM CBA3H KHHeECTETHYeCKHX KJIETOK C COOTBETCTBYIONIHMH 
BHTaTeJIbHbIMH 3JIEMeHTaMH. Sa TO, YTO COOCTBEHHO BOCIPHHUMaLwlllad YacTb 
BHraTesIbHOFO aHaJIM3aTOpa B YTOM BOSpPAaCTe ABJIAeTCA y2xKe LOCTATOUHO 3pe- 
Oli WIA O6pasoBaHuA ycmoBHOrO pedileKCa Ha MpONpHOMenTHBHOe pa3sspa- 
‘eHHe, ropopuT pa6ota H. VM. Kacatkuna (*), KoTropblit moKa3gas1, YTO yCuOB- 
ple pedIeKCbI Ha MPOMpHOMeNTHBHbIe pas\paxkeHuA MOLyT ObiTb OOpasoBaHbi 
jlereli Ha 3—4 Hejlesle 2KH3HH. 

Y pcex ucceqOBaHHbIX HaMH jJleTeli B BO3pacte oT 1,5 708 Mecslles ya- 
Cb BbIPaGoTAaTb yCJIOBHbIe JBUraTebHble peJIeKCbl; MpH 3TOM B xojJe 
eBPAlLeHUA TWaCCHBHOTO JIBMXKeHHA B AaKTHBHOe MO?KHO OblIO OTMeTHTL 
Wl cTaul, BOSHHKHOBeHHe KOTOPbIX 3aBHCHT KaK OT CTeleHH BbIpasorKH 
IOBHbIX JIBHTaTeJIbHbIX pecbieKcoB, Tak H OT BOspacta peOeHKa. Hamu 
IIH BbIJeeHb! YeTbIPe MOCMeAOBAaTeIbHble CTaquM OOpas0BaHHA YCJOBHBIX 
HrAaTeJIbHbIX pedeKcoB: 1) ocmtaOeHHe COMpOTHBJIeHHA MaCCHBHOMYy JBH- 
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*KeHHIO; 2) MOABJICHHe OTAeIbHBIX HeSHauHTebHBIx (40—80°) cruOaTeibH 
2 fe} 

IBYWOKeHME; 3) BOSHHKHOBeHHe 3HayMTebHBIX 110 amnauTyze (150—180") mB: 

7KeHHH C BOBJIeEYeHHEM B JIBHTaTesbHYy!O WeATeIbHOCTh «He paOouel» PYF 


(craqua reHepasH3aluu); 4) cn 


160 > avant : 

Gaus Z AL TMA HMZOMpOBaHHOM JexATeJIbH: 
440 AB Ly Al AL cTH «padoueh» PyKH. ee | 

ANNA LEA | VIA Y yerefi B Bospacre 1,0- 
4 HM My Guy A mecalles OTYeTIMBO BbIpaKeH 
8 Gtttt ee Wy 90000002 nepBble JBe cTaguu o6pasoBaHy 
ar YB 424004 OMY, 90000005 YCHOBHBIX JBHTaTeJIbHbIX pee 


jlekcOB. COMpOTHBJIeHHe TMaccHi 
HOMY J{BHXKeHHIO YyMeHbIlaer¢ 
oueHb pe3ko: or 600—800 r np 
nepBbix coueranuax yo 100 r 
jake j[O TMOsHOrO MCUe3HOBeHE 
COMpOTHBJICHHA B TMOCIEeyIOULs 
onmbirax, Kora HauvHaior It 
ABIATLCA OTACIbHbIE WBUTaTeN} 
Hble YCJIOBHbIe peakUHH ae | 
ae OME ay wok amnaurygp (40—100°). 9% 
Puc. 2. Pedenox T. M. Tepexog or craqun rene. TOBOPHT O CMOCOOHOCTH JIMUIb 


pamH3alun K CTAaHH M30JIMPOBaHHOH JeATeIbHOCTH OUeHb JIPHMMTHBHOMy, rp y6on 


«padoueliy pykH. SallirpuxoBaHHad uacTb CTOMOUKOB TUBHBIX Da 
COOTBeETCTBYeT AKTHBHOMY J\BUXKeHHIO, HesalliTpuxo- anenne yip One ae P 


BaHHas — maccuBHomy. A — BwKeHHA mMpasoil, ApaxkeHHi (pasHula nO BelH4 
«padoue» pyKku; 5 — [puxKenua NeBolt, «He pa- He MexK]Y AaKTHUBHbIMM HW WaccH 
SoueHy» pyKu HbIMH JBHXKeHHAMH COCTAaBJIS 

80—140°). 

¥Y jlereli TpeTbe BOspacTHOH rpynmbl (or 2 20 4 MecslleB) B XOe BbIpasoTH 
YCJIOBHDBIX JIBHraTeJIbHbIX pe*JIeKCOB OTYeTIMBO BbICTYMaloT TPH CTA: OCI 
OleHHe conpoTuBenua (or 800—400 r go 100 r nam 4O MOMHOTO UCUe3HOR 
HHA), CTaquaA OTJeIbHbIX He3HauH- 


p 


Yeon ceubanus 6 2padycax —— 


AQQQQQAQQQAANNAN 


Wi M439 
MAAN 


rp % 
Whe y 
0007 y 
Wa) 
WA Z 
VY) Z 


T@JIDHBIX  CrHOaTebHbIX  J{BU2KeHHI aad a all 
(40—80°) u craqua reHepanusalun. 

OmHako y OonbuiMucTBa JeTelt STO — pBospacrume | ‘Horo mBmNeHHa B aKTHBHOR 
rpynlbl NepHO]| CHHXpOHHOHM JexTeJIb- a Eee: 

HOCTH JIByX PYK CMeHSVICA TMepHoqom : Z 3 a 
H30MPOBaHHOH eATeJIbHOCTH «pa6o- 

uel» pyku (puc. 2). Bosmoxuoctb no- 0,.0--1,9 : aq 
yuenus y flerTeit sTol BospacTHoli Vane Fr 
PpyMbl AKTHBHDIX JBYXKeHHH, OM3KUX 4—5 i +] 
0 BeJIMYMHeE K NaCCHBHbIM, TOBOpHT 5—8 ar i tae 
O pa3BHTHM C BO3spacTOM cnOcoOHOCTH * CoorpererByioman ctaqua caa6o 6 
K Ooslee TOHKOMY aHaH3y MpPONpWOlen- paxeHa B AaHHO BOspacTHOM rpymme. 


THBHbIX pa3AparxkeHuH. 

Y qereli cnexyiouieli BospacrHoli rpynnpt (or 4 qo 5 Mecalles) BEIpaxken 
BCe “eTbIpe CTaqHU MpeBpallleHHA NaCcHBHOrO JBHXKeHHA B AKTMBHOe, OHA 
3ech yxe HaOIOMaeTCA YaCTHUHOe HCUe3HOBeEHHe MpOMeXYTOUHBIX cTaH 
ABW AKCHU A, COOTBETCTBYIOUIME MO CBOeH BeJIMUMHE MaCCHBHbIM, BbIPadaTbIBalo 
CH y MeTeu sToro BO3pacta ropa3syo Onictpee (15—50 coueraHH), vem y Jere 
MmpeApiAyikeH BO3pacTHon rpynnbt (1O—93 coueraHui), B pesysbTaTe vero BT 
pax craqua y HUX BbIpawkena cuaGee. 

Y qereli crapuieli Bospacruoit rpynnpt (o—8 mecsleB) cia6o BbIpaxe 
He TOMbKO BTOPaw, HO M TpeTbA CTaHU,TaK Kak MepHO H30IMpoBaHHOl je 
TEIbHOCTH «paOouel» pyKH HacTynaer OueHb ObICTPO; y HeCKOAbKUX Jer 
9TOrO BospacTa sTalla COBMeCTHOM exTebHOCTH OGeUX pyK BOOGIE He H 
OO atoch. 

B ra6n. 1 o606menbi pesybrathr, NOJYuYeHHble B ONbITaX 110 BbIPaOOTK 
YCIOBHBIX ABUTATeIbHbIX peeKCOB y LeTeH pa3s/IMUHbIX BOSPAaCTHbIX rpynw 
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Cuesyer MOAYEPKHYTb, YTO CTaHOBJIeHHe yCJIOBHO-pedieKTOpHOH jBura- 
CIDHOH ACATebHOCTH y Mere MpoTeKaeT BOMHOOOPAa3HO, YTO MpoABuAeTCA 
 HepHOAMYeCKOM MCue3HOBeEHHH WIM YMeHbUICHHH BeMUMHbI IBUPaTe/bHbIX 
COBHBIX PeaklMi (puc. 3) m yBeruueHuu ConporuBseHHa. BowHoo6pa3HocrTb 
MJIBHee BbipaxkeHa y ere MslaMX BOspaCTHbIX rpynn. 

MutepecHo conocraBuTh pesysbrathl, MOJYYeHHbIe HAMM M TpecTaBwen- 
ble B TaOn. | c nuTeparypHpimn nanHpIMn. Uccnenopanna mo M3 YYeHHIO pa3- 
MTUA MpaBOpyKocTH y ete, OOoOmleHHbIe B MoHOrpaduu A. Telinepa (°), 
OKa3bIBaloT, YTO Ho 4—6 MecslleB *KH3HM eTH XBaTaIOT MOKa3bIBaeMbIe HM 
PCAMCTHI OHOBPeMeHHO JBYMA PYKaMM H JIMUb MOsqHee nepeXOAMT K XBaTa- 
M10 paBOu WIM JleBow pykon. Ilo HamimMm JanHbm, 20 4—5 mecsaties Jeu pea- 
HpyloT Ha YCNOBHbIe paskpaxkeHuA reHepaH30BaHHOM JBuraTebHOM peak- 
HeH MpaBOu M JeBOM PyKH OAHOBPeMeHHO (cTaqua renepamHsallun), UM JIMUIb 
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Puc. 3. Pe6exok T. 3. Bomnoo6pa3HocTb B pa3BHTHH _BuraTenbHbIX 
YCJIOBHBIX pecpieKcoB (ABMXKeHHA JIeBOH, «padoueli» pyKu). OGo3Hauenna 


Te 2#e, uTO Ha puc. 2 


6oulee CTapWeM BOSpaCTe MOABAAeTCA CMOCOOHOCTh K H30/IMpOBaHHOl ex- 
eJIbHOCTH «padouel» PyKH. 

CueqyeT 0co60 OTMeTHTb NOJyYeHHbI HaMM *akT yMeHbIeHHA CONpOTH- 
JeHHA NaCCHBHOMY J\BH?KeHHIO MPH BbIPAOOTKe YCOBHHIX JBULaTebHbIX pe- 
wiekcoB. B cOnpOTHBJIeHHM MaCCHBHOMYy CrMOaHuto MW pasrnOaHHo MposmBsserT- 
1 MbIUICYHbIH TOHYC, KOTOPbIM CHJIbHO BbIpayKeH y rpyHbIX Jere u OOycw0- 
ICH JlCATCIbHOCTbIO IKCTPalMpaMHAHOM CHCTeMbI MPH HexocraTouHoOl mopdo- 
oruyecKOlt H (YHKIWMOHAI_HOM 3peNOCTH OOMbUIOrO MO3ra WH MMpaMuHDIX 
yreit (1, *, 5). B cBai3H Cc 9THM YMeHbIUeHHe CONPOTHBAeHHA 110 Mepe BbIpador- 
H JIBHPaTeJIbHbIX YCJIOBHBIX pecJIeKCOB THIa TaK Ha3bIBaeMBIX IIPOH3BOJIbHbIX 
BM KH MOXKHO paCCMaTPHBaTb Kak pe3yJIbTaT HAYMHAIOMerOCA BKJIOUeHHA 
lee BbICOKHX OTeJIOB WeHTPaJIbHOH HepBHOM CHCTeMbI B yupaBsJeHHe TBura- 
JIbHOH yHKWHeH. 


Vuecrutyt? 2B0m0un0HHOH cbusuomorun um. HW. M. CeueHosa Ilocrynuno 
Axajemun Hayk CCCP 25 VII 1958 
IL[MTHMPOBAHHAA JIMTEPATYPA 
1M. HW. Moruxec, Opranuueckue 3a607eBaHHuA HepBHOH cucTembI y ereli. 1931. 


H. WU. Kacatrxkuu, Bwana. oxen. 6uon. uw mex., Ne 11, 339 (1949). 310. Kouop- 
cu it,C.Muaaep, Tp. dusuon. 1a6. um. VU. II. Tasnosa, 6, | (1936). *M. Mogens, 
-KOBOJCTBO MO METOAMKE HCCMEMOBAHHA HEPBHO-NCHXHYeCKO!! Cepb! LeTeii paHHero Bospacta, 
PO >) th Ias aos, Mom, coop. cou, 31901, m2 PAY Then nm ep, Oynx- 
Mu mosra rpyguoro pedenxa, 1929. “7, B. Ckunu dn, DKypH. Bpicil. HepBH. WeaT. uM. 

Tl. Mapnopa, 1, w. 6 (1951), &T.B. Ckunuu, A.A. AntonosBa, A. ® Ac- 
2HOBA,P.JI. Bunuuk, Tp. Mucr. sbici, nepeu. geat., 1 (1955), 9T.B.Ckunun, 
yPH. BBICII. HepBH. exAT. MM. Vly Jy NAO 78 ass OS as HOB 1X5 GDS ico) jie) 13). 
i2HOMorMUecKHe OCOOeHHOCTH JBHrATeMbHOrO aHamH3zaTopa codaku, 1955. 1 A. P ei- 
2r, Die Eigenart der Kindlichen Hirntatigkeit, Leipzig, 1956. 
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Jloxrnxaygn AkayjemMun HaykK GOGGLE 
1958. Tom 123, Ne 5 


K. f. TA3APAH 


O MOP®OJIOFHYECKON JMSSEPEHUMPOBKE TOJIOBbBIX KEJIE 
B PAHHEM 3MBPHOrEHE3E KAPAKYJIbCKOM OBILbI 


(IIpedcmaeaeno axademuxom A. H. Baxyaeeoim 16 VIII 1958) 


Hacrosujaa paOoTa mpopesleHa Ha JaTHpOBaHHbIX 3apOfblliax M Mpesn 
yax oT 23 no 40 cyrKu. Bo3pact 9MOpHOHOB UCUHCJIAJICA OT MOMeHTa OCeMeH 
HHA JO 3a60s oplemaToK. Jina cbuKcalluu Oblla UCNONb30BaHa XUAKOCTS By 
Ha B Modudukawun Ansena. | 

SakslaflKa MOOBOH %Kelesbl y 3apOfblllla KapaKybCKOM OBIbl BOSHUKA: 
Ha 23,5—24 cyTKH ero pa3BHTHA B BUJe YTOJMeHHA WeJOMMYeCKOLO SIIMTeN 
Ha M@HO-BeHTpaJIbHOH MOBepXHOCTH Me3OHedpoca. OTOT yTOJMeHHbIN y 
CTOK, Ha3bIBaeMbIli 3a4aTKOBbIM JITHTeNHeM (puc. 1), B pesybTaTe yCHJIeHH 
MHTOTHYeCKOH AKTHBHOCTH eFO KJIeTOK, CTAHOBHTCA BCKOpe MHOPOCJIOHHb! 
TouwMMHa 3a4aTKOBOrO SMMTeIHA HeOLMHAaKOBa B Pa3HbIX YaCTAX: B CpedH 
yacTH NMoMepeuHoro paspesa yxKe K KOHLWLY 24 cyTOK OH cocTouT u3 3—4 ci 
Ke€TOK H YMeHbllaeTcaA K NepHdepHu Zo OfHOrO cos. SauaTKOBbIM SNUTes 
COCTAaBJIEH H3 SIMTeMOMAHbIX KJI€TOK C OKPYIVJIbIMH, HHOFa yJVIMHeEHHBIMH | 
pamu. Kaerounble rpaHHibl W mia3Ma MIOXO BbIpaxkeHbl. Cpequ HUX Hepes 
monafawoTcaA CBoeoOpasHble KJI€TKH, Pe3KO OTJIMUHbIe OT KIETOK 3a4aTKOBO 
anuTeHA. OHH XapakTepH3yIOTCA CBOMMH KPYNHbIMH pa3MepaMH, KpYyMHbI\ 
HECKOJIbKO SKCILCHTPHYHO PaCNONORKeHHBIMU My3bIPUaTbIMA ApaMH, OTY 
JIMBBIMH KJICETOUHBIMH TpaHuWaMu HM CBeTIOH, CaOO3epHHCTOH m1a3MoOH. & 
KleTKH (CM. puc. 1), NOMYIMBIIMe MHOHKeCTBO pa3sIMUHbIX Ha3BaHUl (MepBi 
Hble MOJOBbIe KJI€ETKH, FOHOMHTHI, KPyMHble KJIeTKH HT. J.) CYKMIM UH Mt 
WONRKAaIOT CIYXKUTb MpeAMETOM TOPAUMX CMOPOB, KacawolluxcA BoMpoca 06 
MpOWCXOX*KeHHU U JabHehWero pasBUTHH. SavaTKOBbI SMUTeEMMU OTTpPaHHy) 
OT NOMe*KallleH CTPOMbI MesoHedpoca OasabHOH MeMOpaHoH. OHOBpéMeR?) 
C BOS3HHKHOBeHHeM HW Ppa3BHTHeEM 3au¥aTKOBOFO SIMIMTeINA Mpexkaulul K HB! 
yuacTOK Me3eHXHMbI HauMHaeT YIWIOTHATLCA, OOpa3syA 3aksalKy COeqMHUTEL 
HOTKAaHHOM CTPOMbI roHasbl. PasMHOx*KeHHe KIETOK 3a4aTKOBOPO JNMTeEIUA Mp 
BOJUT K UpesBbI¥aHHOMY eFO YIWIOTHEHHIO, a CAM KJIETKH YIMMOMalorTca U Yi 
JMHAIOTCA, TeCHO MPWKHMAACh Apyr kK Apyry. Menserca copma camoro a 
YaTKOBOFO SIMTeIUA: OH BbITHOaeTCA, BbIJaBAaACh JyrooOpa3HO B MOMOCTb 
Jla,— B pe3yJibTaTe K Hayally 25 cyTOK pa3BUTHA OOpasyeTcA NOMOBOH Bad 
(puc. 2). B crpome mooporo Banka y2Ke Ha 9THX CTAMAX MOXKHO BUJeTb KPI 
BeHOCHBle KallMJIApbl. K Kony 24 uv Hauany 25 cyroK pasBuTuA HauMHae4rt 
mpomMepaluA KeTOUHBIX TAXKeH U3 3auaTKOBOTO SNUMTeMMA B CTPOMy I 
Hap. B ormune OT HEKOTOPbIX MJICKOMMTAIOWMX, Y KOTOPHIX Mpomndepalll 
BbIpaxkeHa HesCHO (HalIpHMep Mbllllb (°)), y OBell OHA HMeeT BUI OTUETIMBEIX | 
Keli (CM. puc. 2). B mecrax ux BHepeHua Oa3albHat MeMOpaHa m0xo pa 
JIMUHMA, a CaM 3a4aTKOBbIt IMMTeEIMH WMeeT PbIXJIbI BU. Tpomndepanua 
OCHOBHOM CocpejloToueHa B CpefHeH UaCTH 3auaTKOBOFO SMHTeINA, T. e. B BE 
TPaJIbHbIX OTMeMaX TONOBOTO BauKa. Hopcaubuee, rye npomucbepup yiout 
TAXKEH 3HAYMTEIbHO MeHbIlle, 3a4aTKOBLI SMMTeIMi COXpaHser CBOL yO 
HeEHHBIN XapakTep HM pe3kKO OTTPaHHYeH OT CTPOMbI Oa3asbHOli MeMOpaHOit. 
KpaHMaIbHbIX YaCTAX MOMOBOTO BaNMKa 3a4aTKOBHIi INMTeIMA pacmacral 
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Puce. 1. Sauyarkosblit snutesuii. Bugqua nepspuy- 
Had moopad KeTKa. 24 cyTKu. Amen. Ke- 
We3Hblli TeMaToKcHHH. 900 X 


Puc. 2. Tipoaucbepauna Taxxeli 13 3ayaTKOBOrO Puc. 3. OGoco61eHHe Mey JJIAPHbIX TA- 
smutTemua momoporo BamuKa. 26 cyTKH. AuseH. XKEli OT 3auaTKOBOPO SMHTEIMA. 33 CyTKH. 
Kenesubiii remaTroxcuauH. 400 Ansen. )Kenesupiii remarokcusuH. 80X 


Puc. 4. Cemenuux (a) u sauunnk (6) nocae nomoBolt AupepenuupoBKu: a — 34 cyTKu, 6 — 35 

eyTKH. Avex. Kenesupiii remarokcunu. 80. 1 — ceMeHHbIe TAKH, 2 — 3a4aTKOBHIH 9nH- 

ennit, 3 — tunica albuginea, 4— KopKosblii oTgem, 5 — Mey JWIAPHbIUT OTWeI, 7 — coeqn- 
HHTC@JIbHOTKaHHaA 30Ha 


JAH, r. 122, No 5, Pasapan 


it 


[ 
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<aK B Havasle CBOerO BO3HMKHOBeHHA, HW He OOpasyer BaNKa. 3yecb, BHEI- 
JAIOUIMECH TAMU HE SallepAMBAIOTCA MOM 3a4aTKOBbIM INHTeMeM, a MPOXOAAT 
Jaibile K Me€JMO-BeHTpaJIbHOH NMOBepXHOCTH TIOMepyJIApHOrO KomMueKca*, 
OpasyA peTeOslacTemy, U3 KOTOpOM mosxe pasBuBaioTcs rete testis u rete 
ovarii. B KayqanbHbix uacTax MOmoBoro BalMKa Npomudepauun Taxell 3Ha- 
iMTeJIbHO MeCHbIlle BbIparKeHa M BCKOPe BOBCe NIpeKpawlaetca. [lepuoy pasBuTua 
2 27 m0 33 CyTKH MOXKHO pa3feiuTb Ha Be uacTu: 27—30 u 30—33 cyrKu. B 
TepBOM H3 HHX MpoMomKaercA npomudepaluna Taxel. Bea ronala 3amerHo 
yBEIMUMBaeTCA, TpHoOperad mocTeneHHO BepeTeHoBusHy!0 dopmy. Bowputyo 
2€ UaACTb 3aAHHMAeT COCMHUTEbHOTKaHHAaA CTPpOMa, PaBHOMePHO MpOHu3saHHaA 
WIOXO Pa3JIHYHMbIMH SMMTeIMabHbIMH TAKAMH. SauaTKOBHI SMuTeIME co- 
}TOMT H3 2—4 coeB KNleTOK MH Goulee HE yTouMaercs. 

B xoge 30—33 cyTok pasBUTHA B roHajle, HapaALy c mposomxKatoulelica mpo- 
ImMdepallueH, MpoucxoxNT mocTemeHHoOe CocpemoTOYeHHe NOMOBLIX TAKE B 
leHTpaJIbHOM uacTH, Beflyllee K 3aKsaKe MO3roBOrO, HH MeysApHoro, 
ro oTfela. OMHOBpeMeHHO Mex ly PasBUBAalOWIMMCA MeLYJIAPHbIMM Ts2KaMu 
4 3a4aTKOBbIM SIMTeIHeM OOpasyerTcaA Goee CBeTIaA 30Ha, COCTOAMLAA 43 Bac- 
KYJIAPH3OBaHHOK pbIXJOH SMOpHOHAIbHOH CoeqMHUTeIbHOM TKaHU. TIponn- 
DpepalluaA TAxKel BCe 9TO BPeMA He MpeKpallaetcs, xoTA K 33 CyTKaM pa3BUTUA 
BaMeTHO OcaOleHa. Y 33-cyTrouHoro mpesmioqa roHaga (puc. 3) cocrouT u3 
}pex OTYETJIMBbIX OTAeJIOB: yIJIOTHEHHOLO MeLyIAPHOrO OTeNa, COCTABJIEHHOrO 
M3 ca60 pa3JIM4HMbIX MOJIOBbIX TH2KeH HM COCIMHUMTCIbHOTKAaHHbIX 3J1@MCHTOB; 
MIpOMexyTOUHOK COeAMHHTeIbHOTKaHHOM 30HbI, MpOHH3aHHOM KpOBeHOCHBIMU 
ocyaMu; H3 3a4uaTKOBOrO SNHMTeIMA, KOTOPHIN, KaK MpaBHsIO, OGOCOOeH OT 
MeLyJApHbIX TaxKeH. K Kony 33 — Hauany 34 cyToKpa3BuTHA B  roHajle 
JIPOHCXOAAT MpOMecchl, B pesyJIbTAaTe KOTOPbIX CTAHOBHTCH BO3MO%KHbIM PH- 
STOJOPM4eCKH ONpeseUTb NO sapozpiua. Yxe y 34-cyrounoro npexnsonza 
|Keyle3a, PASBMBAalOWaACA B CeEMCHHHK, XOPOUWIO pacmo3HaeTcs, TOra Kak AWY- 
HMK MaslO “eM OTIMUaeTCA OT Mpelbilyue cranquu. Ha puc. 4 moKa3aHbl 
;@MCHHHK HM AMYHHK NOCce WupepenunpoBKH Nowa. CpaBHuBaaA UX C MoOpdo- 
jioruyecku HHAUdpepeHTHOH roHafon Ha cTaquN 33 CyTOK pa3BUTHA HeTpPyAHO 
Wy3HaTb 3JleCb BCe TPH BbIMeyKa3aHHbIX OTMe/la, IpeTepMeBlUUX pas/IH4HOe pas- 
isuTue. B ceMeHHMKe CHJIbHO pa3spocilaAcA MeAYyJIJIAPHaA YaCTb, COCTOAMAA H3 
jy2Ke JLOBOJIbHO OTYETJIMBO BbIPaKeHHbIX MOMOBbIX (CNepMaTOreHHbIX) TAxKel, 
OKPYXKeHHbIX COeCJMHUTEJbHOTKAHHDIMH 3JICMeCHTaMH, COCTaB/IAeT MOAB AI0- 
PILyIO UaCTb TOHAabl; MpOMexKyTOUHAA COCAMHUTEbHOTKAHHAA 30Ha CHJIbHO OT- 
SrecHeHa K Tlepudepuu u pasBuiacb B GenouHy10 OOoNOUKy (tunica albuginea). 
H3auaTKOBbI SMHTeEIMM CBeeH K OMHOMY CJIOI0 KJeTOK. OH HHAKTHBHpOBAaH U 
13pa, MM MOxKeT TeMepb HasblBaTbcA sauaTKOBbIM. Ilocue AudpepenuupoBKu 
jmoa, Ha 34—35 cyTKH pa3sBHTHA MexKYy CMepMaTOreHHbIMM TA2xKAaMH CeMeH- 
{UKa HaG10MaloTCA OTMeJIbHble PPyNMbl KJIETOK, B KOTOPHIX MOXKHO PaCO3HaTb 
AHTepCcTHMMalbuble KeTKH Jleliqura. B avunuKke Ha 34 CyTKM pa3sBHTHA Me- 
VyNIApHaA YaCTb USMeHeHa MaJO, Tora Kak B Sa¥aTKOBOM SIIMTeMM HaOJ110- 
SqaeTCA HHTeCHCHBHAA NpomMdepauuA, Beyulad K 3ak/laqKe KOPKOBOrO OTJea. 
(Kop Kospie TAXKM He MPHXOLAT B COMPNKOCHOBEeHHe C MeLYJIJIAPHbIMM, TaK Kak 
evexky HHMH HaXxOMMTCA COeCAMHHTebHOTKaHHad 30Ha — TaK Ha3bIBaeMaA 
ineppuunasn tunica albuginea auuHHKa, MOCTeMeHHO TeCHHMasH KOPKOM K IeHT- 
ipy. Ha 35 cyTkuv pasBuTHA CeMeHHUK OT AMYHMKA MOMKHO OTIMYHT HM M0 BHELI- 
ideMy BUy: CeMeHHUK Oovlee yTONUeH B CpefHeH 4YaCTH H peskO CyAKMBaeTCA 
ik mepudepun, TOrfa Kak AMYHUK MNpOsosxKaer COXpaHsATh BepeTeHOBUAHYI0 op- 
\My u ycrynaeT emy m0 TomuMHe. CreflyeT OTMeTHT, UTO MpoOHpepallunA TAKEH 
‘wa 9TMX CTaMAX B AMYHUKE HECKOJbKO OTMHUAeTCA OT ONMCAHHOM BbIe (B HH- 
}uuddepexTHoM MepHoye): 1) BHeApeHve THxKeH 30eCb MpOHCXOAMT He Ha OT- 
iebHBIX yuaCTKaXx, a 10 BCeMy 3a4aTKOBOMy STMTeMI0; 2) npomndepup yroume 
(TA2KH MIOTHO MpWxKaT Apyr K APyry U AMUWb MOsxKe HHPUILTPUpyIwTCA CO- 


* XapakTepHblii IA WKBauHbIX COMAHbI MHOFOKaMePHbIii TIOMyC B KpaHHaJIbHOW wacTH 
emMesoHedpoca. 


949 


eJIMHUTeJIbHOTKAHHbIMH 3JIEMeHTaMH; 3) BCe TAXKHM MOCTeNeHHO HM MpakTHUeCck 
PpaBHOMepHO HepeMelalorcs K WeHTpy, BBUAy Vero TOMAHA KOPKM Bese Of 
Hakopa. IIponecc o6pa30BaHHA TAKE B AMYHUKE WIMTCA JONLO, NpOLOKaA 
B IWIOJHOM MepHoge pa3BuTua. Hexoropple uccaegxopatesn ('%, “), cunta 
YTO STOT Mpollecc He MpeKpalilaeTCA B TeveHHe BCerO JMOPHOHAJIbHOFO pasBUT 
HM MIpOHCXOAUT [axe B MOCTHATaJIbHOM NepHoje. / 
TakuM o6pa30M, Mopdosoruueckand mojoBpad AudpepeHuMpoBKa ToHé 
y KapaKy/IbCKOH OBILb! MpOMCxo_UT K Hayaly 34 cyTOoK pasBuTHA. OgHa 
K 9TOMY MOMeHTy CeMeHHHK HM AHYHHK pa3BUTbl HeOMMHAaKOBO: eCJIM B Mey 
BOM 3aJIO2KeHbI BCe HEOOXOJMMble TKaHeBble, H B MepBylO OYepellb reHepaTul 
Hb, QICMeCHTHI, TO B AWYHHKeE aHaOrMYHbI Npollecc TOMbKO HayHHaeTcs 
E. ®. Tlonuxapnosa (*) aa CopercKoro MepuHoca Takxe cuHTaer 34 CyTK 
MOMe€HTOM TIOJIOBOK WuddepeHUMpOBKH. | 
V3 u30%KeHHOrO BUAHO, 4TO Y OBIbI, KaK UM y OOJIbUIMHCTBAa MJIEKONUTAaK 
mux (°,1°), nrum (7, 1°), a Takxe My YemOBeKa ("*), HMeloTCA Be OOOCOO/eHHB: 
mpolmMdepaluu nmomoBpix TAxKeH. I]pu sTOM nepBaxA H3 HX, WpoTeKatoulaxr 
HH UdpepeHTHOM NepHOse pasBHTHA TOHAMbI, 3akabIBaeT MeyJJIAPHbIM OF 
lel H UMeeT MeCTO Kak B OyJyUleM CeMeHHHKe, Tak HW B pa3BUBaIOUleMCA AMY 
HuKe. Bropas, WIM KOpKoOBas, mMposmudepaluA, XapakTepHa TOJIbKO LIA AMY 
HuKa. M3 Mely JAPHbIX TARKeH PasBUBalOTCA CeMeHHble KaHaJbibl u rete testis 
B AMYHUKe U3 HUX OOpasylOTCA MeLyIAPHbIM OTZe Hu rete ovarii. Takum OG 
pa30M, B XapakTepe paHHero MopdporeHe3a CeMeHHHKa HW AMYHHKA MMeIOTCA C 
ILeCTBEHHbIe. pa3sJIM4HA, KOTOPble, B NepBy!O OUepeb, 3aKk/OUaAIOTCA B TOM, ¥ 
eCJIM B pa3BUBaIOIleMCA CeMeHHHKe MpOWCXOMMT 3akJlayKa JIMWIb HeOOxog 
MbIX Id HEFO «MY2KCKHX» TeHePaTHBHbIX OTle0B, TO B OyAYUleM AHYHUK 
HapALy Cc O6pa30BaHHeM «KeHCKOFOy reHepaTHBHOrO OTIeJla (KOPKa) Mpoucx 
WMT TakxKe, H MPHTOM B NepByto OUepeb, 3aKJalKa YMOMAHYTHIX «My2KCKUX 
3JIEMEHTOB (MeyJIJIAPHble TAXKU HU rete ovarii) KOTOpble, OMHAKO, B Ja bHeHIMeE 
perpeccupyrot. Bonee Toro, B TeyeHve NepHoOJa pasBUuTMA, KOTOPHIM NpHHAT 
CUMTaTbh HHAMdPepeHTHbIM, B TrOHase MpoTeKaloT MpoOlleccbl, NpHBOAAUINe 
3akJlaKe CYIIeCTBeHHbIX OTJesIOB CeMeHHHKAa, TOra KaK B AHYHUKe aHae 
PHUHbIe Mpoleccbl HaYHHAIOTCA (PakTHUeCKH MOCIe MOMeHTa MOpdosOrHyecKG 
uddepenunposwKu noma. Mnaue ropops, Tak Ha3biBaeMbI uHTuddepeHTHbld 
nepHOd HMeeT CyWleCTBEHHOe 3HaYeHHe JIMMIb WIA OyLyujero ceMeHHuKa. Ilo 
STOMY YKa3aHHbIH MepHOL BpAX JIM MOMKHO CUHTATh JeHCTBHTeIbHO HHIM 
(bepeHTHbIM. Ero MOxKHO paCCMaTpHBaTb CKOpee, KaK MepHOl, Korga Gy) 
AYU AWYHUK pasBHBaeTCA NOLOGHO pasBUBalolleMyCH CeMeHHUKY HM MMeHHS 
MOSTOMY MOposorMueckH OT Hero He OTMHMUUM. | 
M13 Bcero 9TOFO MOXKHO 3aKJIIOUMTb, YTO B CBOCM PaHHeM MOp(poreHese ANG} 
HUK Kak Obl OTKJIOHEH B «CaMILOBy1O» CTOPOHY HM MMeeT B XOMe CBOETO pasBHi 
WA OHCeKCYAIbHBU XapaktTep. OToOT BbIBOM HaxOMUT ce6e NOL 
TBepKeHHe B MHOFOUNCJICHHbIX IKCHEPHMCHTAIbHBIX JAHHbIX, a TAaK2*Ke B a | 
Tax e€CTeCTBEHHOFO HapyUIeHHA HOPMAaIbHOFO pa3sBUTHA MOMOBbIX 2*ee3. TaK) 
B OMbITaX MO SKCTHPNAaMN MeBOrO AMYHHKA Y MOMOBOSPebIX NTH (7,°) B Goal 
IMOM IpOWeHTe ClyuaeB UMeeT MeCTO KOMNeHCaTOpHOe pasBuTHe pyANMeHTap- 
HOFO paBoOro AMYHNKa (OCTAHOBMBUNerOCA B CBO€M Pa3BUTHM Ha paHHUX cra 
MAX SMOpHoreHesa), KOTOPHI YaCTO PasBUBaeTCA B OBO-TeCTHC HAM axe 
cemeHHHK. IIpu 9TOM onMcaHbl CAyuaM CnepMaToreHesa B TaKHX CeMeHHUKa 
(*). Orn cbaxTel Janu ocHopanue M. M. 3apagoscKomy cuNTaTb AMUHUK KY 
OuceKCyaJIbHbIM. Cnelyer yka3aTb TakxKe Ha (ppuMapTuHnaM (3, 8, 4), Korg 
Y PpasHOMOMbIX IMOPHOHOB-NapaOHOHTOB, Mp HaJIM4HU TeCHbIX KPOBeHOCHBI 
cBA3eH MeKAY HAMM, AHYHMK PasBUBaeTCA B CaMIOBOM HanpaBJeHM M Hepes- 


KO IIpeBpalllaeTcaA B CeMe€HHH KONOMOOHDIL OpraH, a TeJIKAa OKa3bIBaeTCA CTe- 


pusbHOu. Y :puMapTHHoB B KAMYHKe» OTCYTCTBYer (HIM He3HadTebHO BbI- 
paxkeH) KOPKOBbIi OTe, MeLyJJIAPHbIe Ke TAKUM THMepTpodupowaubl ut pas- 
BUBalOTCA B CCMeHHbIe KaHasbILbI (*). To we CaMoe HaGwIOfaeTCA MW Tp KOMMHeH- 
CaTOPHOM pa3BHTHM NpaBOro AMUHNKa Y IITHIL B BHIIMeyKa8aHHbIX 9KCHepHMeH- 
Tax. CpeXM orpomHoro KosmuecTBa (paKTOB eCTeCTBeHHOrO WH 9KCMepuMeH- 
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aJIbHOTO TpeBpallleHHA MOJla Y MJICKOMMTAIOILHX HM MTHIL, ONMCaHHbIX B JIH- 
epaType*, HaM He yJlaocb HaliTH JocToBepHoro cilyyasd MpeBpallleHisa CeMeH- 
uka** (nO0B03pe0ro HH IMOpMOHaMbHOrO) B AWUHUK. Ha 9TO OOcToATeNb- 
TBO yKa3biBal Takxe Jlunau ('*), KOTOPHIM B CBA3H C 9THM BBICKA3bIBaJl MBICJIb 
“HaJIMuHH OOBEKTHBHBIX BO3MO2KHOCTeH JWI MpeBpallleHMa AWUHMKAa B CeMeHHHK. 


Uuctrutyt mopdosorum x%uBoTHEIx um. A. H. Ceseprosa Toery mua10 
Axajlemun Hayk CCCP 14 VIII 1958 
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